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T    O 

William  Hunter^  Ivl  D, 

Phyiician    extraordinary    to    her 

MAJESTY, 

Profeflar    of    Anatomy    to    the    Royal 
Academy, 

Fellow    of    the   Royal    and   Antiquarian 
Societies,    &c.    &c* 


SIR, 

"EITHER   partiality,    nor 

the    expedtation  of  your 

patronage,    as  a  fupporter 

of  your  brother's  opinion,    hath  ia« 

duced  me  to  offer  thefe  fheets  to 

A   2  your 
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your    protedion,    being  convinced, 
that  not  only  thofe  of  your  brother, 
but   even  your   own   opinions,    are 
held  in  no  efleem  with  you,    other- 
wife  than   they  are  conformable  to 
truth ;     and    that   you    would    not 
hefitate  to  rejedl  them  the  moment 
their   fallacioulnefs    be    proved  ;     a 
liberality  and  ingenuity  to  be  found 
only  amongft  true  philofophers^   and 
which   you   candidly  endeavour  to 
imprefs  on  the  minds  of  your  pupils, 
always  defiring  them  in  your  lec- 
tures, never  to  trufl:  to  any  of  your 
notions,    without    the    ftridefl:    ex- 
amination,   and  declaring  that  you 
can,    with  equal  pleafure,   renounce 
any  miftaken  dodrine,   as  maintain 
the  true. 

Duty 
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Duty  and  gratitude  are  the  only 
motives,    which    move   me  to  em- 
brace this  favourable  occafion  of  ac- 
knowledging   to    the    world,     how 
much  I  ovve  both  to  your  knowledge 
and  friendfhip.      For  me  to  expati- 
ate on  your  merits,   would  only  be 
to  leffen   them;    the   name  of  Dr. 
Hunter    ftands    in    no    need    of 
commendation  from  my  pen ;    only 
give  me  leave,   Sir!    to  affare  you, 
that    I    fhall    always   think    myfelf 
happy  in  finding  every  opportunity 
of  convincing  you^  with  how  much 
pleafure,    and  with  what  profound 
refped  and  efleem,    I  am, 

S  I  R, 
Your  very  obedient. 

And  mod  humble  Servant, 

G.  Levison, 


THE 


E   F  A  C  E. 


|S  Phyfic  is    the    mofl:   noble 

and    important   fcience,    fo 

ought    the  terms    in   which 

it  is  couched  to  be  the  mofl: 

perfpicuons  and  decifive.     It 

would   indeed    be  a   happy  circumfl:ance, 

were  the  prdfeffors  of  phyfic  in  general, 

to  agree  in  ufing  univerfal  terms;   many 

A  4  difp^t,?! 
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difpiJtes  have  arifen,  not  only  in  the  fchools 
of  phvfic,  but  in  almoft  all  fpeculative 
fciences,  about  mere  terms  only,  which, 
as  foon  as  the  ideas  thenifeWes  intended 
by  the  words,  have  been  candidly  com- 
pared, and  the  terms  define^,  opponents 
agree,  and  the  controv^fy  vaniflies  im- 
mediately. 

As  long  as  we  remain  men,  that  is,  as 
long  as  we  are  not  able  to  difplay  and 
unfold  the  true  and  real  nature  of  things, 
we  fhall  always  labour  under  the  burden 
of  controveriy  in  all  fpeculative  fciences; 
for  the  fame  efFeds  will  arife  fs^om  caufes 
feemingly  diiferent;  ar»d  iince  we  reafon 
of  things  by  their  properties  only,  with 
which  each  obferver  will  be  differently 
ftruck,  fome  are  apt  to  take  for  the  efredis, 
what  others  confider  as  the  cauies. 

The  word  life  has  often  put  a  flop 
10  all  reafoning  at  once,  in  both  fciences, 
phyiiology     and    pathology;     all    phaeno- 

mena 
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mena  are  explained  rather  by  a  mere 
word  life^  than  by  a  chymical  or  mecha- 
nical reafbn:  the  different  fecretions  are 
faid  to  be  owing  to  the  different  powers 
of  life  which  each  gland  poifeifes,  and 
that  ftrudlure  is  entirely  out  of  the 
queftion,  where  life  refides;  though  it  is 
very  farprifing,  that  the  wife  creator 
fhoiild  have  formed  each  gland  diffe- 
rently, when  he  could  make  them  all 
alike,  and  only  infufe  in  each  a  different 
kind  of  life;  but  may  it  not  be  afked, 
why  is  the  power  of  generation  lofl, 
when  there  is  a  defed  in  either  the  male 
or  female  organs  of  generation  ?  why 
did  he  not  make  the  eye  hear,    the  ear 

fee, were  not  the  different  ftrudure  of 

the  organs  themfelves  neceffary  to  perform 
their  different  fundlions,  which  is  mecha- 
nical, and  were  not  different  attractions  of 
the  juices  in  the  different  glands,  neceffary 
to  produce  their  various  properties,  which 
is  chymical?  life  is  certainly  that  qua- 
lity,   by  which  the   very  flrudure    itfelf 

is 
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is  formed,  by  which  it  is  fet  at  work  and 
put  into  motion,  which  repairs  and  fuftains 
it  continually;  fo  that  as  foon  as  life  is 
gone,  the  itrudure  and  mechanifm  itfelf 
is  deftroyed  :  but  this  life  does  nothing  of 
itfelf,  without  its  ne-ceffary  too],  mecha- 
riiim:  it  is  true,  that  no  mechanii^n  is 
ever  fct  in  motion,  without  fornc  caufe 
of  life  or  its  operation;  but  it  is  alfo  ua« 
deniable,  that  life  (as  far  as  we  know) 
never  operates  without  m.echanifm.  And 
is  it  not  more  coniif!:ent  with  re^fon  to 
fuppofe  one  power  of  life  diffofed  through 
the  whole  body,  which  operates  differently 
in  the  different  parts^  according  to  their 
ftrudure,  than  to  attribute  a  different  kind 
of  life  to  each  part?  We  might  as  well 
fay,  that  each  motion,  in  a  different  di- 
rection of  the  fame  mufcle,  is  produced 
by  a  different  kind  of  lifej  both  carry  the 
greateft  abfurdity  in  iheir  face. 

It  is  furprifing,   that  we  always  are  apt 
to  embrace  extremes;    thus  lately  every 

thing 
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thing  in  phyfic  wa?  accounted  for  merely 
by    mechanics,    v/hereas    now,    according 
to    fome,     it    is   fufficient   to   know    that 
certain    alterations     may   happen    in    the 
body,    that    certain    apph!cations    will   re- 
move certain  difeafes,  &c.    wiihout  even 
attempting  to   affign   any   reafon   for   the 
different  phenomena,    forgetting  the  rule 
of  C ELS  us,   "  rationalem  quidem  puto  me^ 
^*  dicinmn  effe  debere : .  injinii  vero  ab  evi^ 
**  dentibus  caiifis-,    obfcuris  omnibus ^    non  a 
**  cogitatione  artificisy  fed  ab  ipfa  arte  re^ 
*'  j edits.'' 

How  far  the  difFercnt  theories  influ- 
ence  a  different  pradice,  I  fliall  illuftrate 
by  one  inftance  only  :  when  mechanical 
reafoning,  and  the  applications  of  mecha- 
nical laws,  were  the  fole  means  of  ex- 
plaining all  alterations  in  the  animal  body, 
it  was  certain,  according  to  mechanical 
laws,  fince  all  the  vefTels  of  the  animal 
are  fo  many  tubes  which  communicate 
with  one  another,  that  when  the  fecre- 

tion 
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tion  of  one  fet  of  vefiels  was  increafed, 
the  fccretion  of  another  muft  be  dimi- 
nifhed  ;  a  falivatlon  confequently  was 
Aopped  by  either  the  exhibition  of  cathar- 
tics, fudorifics,  &c.  v/bereas  according  to 
foQie  moderns,  the  falivary  glands  have 
fomething  peculiar  to  themfelves,  to  in- 
creafe  their  fecretion  by  the  exhibition  of 
mercury,  which  cannot  be  flopped  by  the 
increafed  fecretion  of  any  of  the  other 
veffels. 

The^  doftrine   that  the  blood    is   alive, 
though    very    ancient,    faj    and    largely 

treated 


(a)  It  is  repeatedly  explained,  Gen,  ix.  4.  and 
Z^.  xvii.  II.  2.  and  14.  which  I  have  ufed  as  my 
motto,  that  the  ti^Bi  mpheJJ^  which  fignifies  motion 
and  growth,  or  increafe,  and  which  is  tranllated  life, 
has  its  feat  in  the  blood  Dl  dam,  fignifying  affimu- 
lation,  not  in  the  ^tt^l  hajar^  flefh  or  fibres;  which 
cannot  be  confidered  as  accidental,  as  will  appear  from 
the  following  demonflration. 

The 
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treated  of  by  the  learned  Dr,  Wilson  ia 
his   ledure    on    the   circulation,    yep   has 

never 


The  Hebrew  has  three  words  expr-^'flive  of  life, 
namely,  t^*3^  nsfkejh,  p,T\  niach  and  at^t^  ncpum^  '>vhich 
1  imagine  has  given  rife  to  the  doi^rine  of  the  ancients, 
concerning  three  difterer.t  fouJs ;  each  of  thefe  three 
words  however  denotes  a  different  property,  refiihing 
from  the  principle  life ;  the  firft  t^g^  nepheJJ)  exprefles 
growth  and  motion,  the  fecond,  nil  ruach^  breath, 
and  the  third,  pt^^  fjefiem,  breathing:  the  term  Qs>n 
chaim^  which  is  alfo  tranflated  life,  is  quite  different 
from  the  three  fore  mentioned,  in  its  meaning  and 
ufage,  ftanding  always  by  itfelf,  and  never  ufed  in  regi- 
men of  the  others,  whereas  each  of  them  is  often  placed 
in  conftruction  with  Q'^'^n  chaim^  which  proves  that 
by  D^TT  chaim^  is  not  meant  the  progreffion  or  refult 
of  life,  but  the  principlcj  life  itfelf,  which  principle  is 
diffufed  through  all  nature,  called  by  the  ancients  the 
an'ima  mundiy  and  which  is  the  foundation  of  the  other 
three,  expreffing  the  effe6ls  and  progreffions,  rather 
than  the  principle  itfelf:  whenever  life  is  attributed  to 
the  blood,  neither  T\T)  ruach  nor  p^^  nejhem  is  joined 
with  Q'7  dam^  but  always  t^^jj  nephcjk\  becaufe  the 
two  former  nil  ruach  and  Q^^  nejhem,  which  exprefs 
breathing  and  breath,  are  progreffions  of  life,  not  exit- 
ing in  the  blood,  but  on  the  contrary,  giv£  the  blood 

its 
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never  been  fo  much  extended,  and  fo  many 
phasnomena  by  it  explained,  as  of  late  by 
that  indefatigable  and  ingenious  phyfiolo- 
gift,  Mr.  Hunter,  which  has  given  rife 
to  great  controyerfy.  Dr.  Hendy  has 
laboured^  in  his  treatife  on  glandular  fecre^ 
tion,  &c.  to  refute  all  the  proofs  of  Mr. 
Hunter,  and  to  deftroy  the  life  of  the 
bloodj  and  affigns  life  and  adion  to  the  folids 
only;  which  dodrine  will  fully  encourage 
the  abufe  of  the  lancet  in  this  metropolis, 

in 


its  power  of  life;  Vv'Ithout  breathbg,  circulation  is 
flopped:  accordingly  we  find  in  Gen.  ii.  7.  firft  /iDt^^ 
D*''>n  riePmiat-^chiam^  fufflavitque  in  '7iares  ipfius  halitum 
vita^  and  then  n'^H  t^H)^  nephep  chia,  fic  faSlns  efl 
homo  anima  vlvenSy  (o  that  tiie  tl^^^  nephejh  is  the 
confequence  of  U^V^  nejhem\  whereas  ti^Q^  72epheJ]j^ 
denoting  growth  and  motion,  are  eife£ls  of  life, 
confifting  in  the  blood  itfelf,  and  therefore  ti?3^  nephejh 
is  always  joined  with  0^7  dam  blood,  as  much  as  to  fay, 
««  that  the  growth  and  motion  of  the  ")ti^2  hojcr  fibres 
**  confjft  in  the  '^dain  blood."  In  another  place,  I  have 
endeavoured  to  foew  that  all  the  Hebrew  v/ords  are  not 
accidental  or  arbitrary,  but  convey  with  them  the  very 
nature  and  idea  of  the  thing  they  denote. 
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in  the  hands  of  the  ignorant :  an  attempt 
therefore,  to  fliew  that  the  blood  is  alive, 
and  that  we  loole,  as  it  were.,  by  the  lofs 
of  each  ounce  of  blood,  an  ounce  of  life, 
muft  be  of  the  greateft  utility  to  the  pQb- 
lick,  and  the  following  flieets  cannot  be 
deemed  a  mere  fpeculation  and  ufelefs 
theory. 

Life  then  has  been  confidered  by  fome, 
as  fubfiding  in  the  fibres^  and  by  others, 
as  exifting  in  the  blood  only  5  in  other 
words,  life  has  been  annexed  either  to  the 
fluids  or  to  the  folids  of  the  animal :  in 
order  therefore  to  decide  the  contro^erfy, 
it  will  be  requifite  (that  we  may  not  have 
a  difpute  of  words  only)  to  define  the 
words  that  conftitute  the  controverfy, 
nam<=lv,  what  is  meant  byfolids,  fluids,  and 
life,.  Bjt  fmce  we  perceive  the  qualities  of 
things  by  their  ajftions  only,  thefe  actions 
can  not  be  confidered  by  themfslves,  indepen- 
dcnr  of  thofe  bodie;^  tbeyadt  upon,  and  their 
reaction  i  it  will  therefore  be  alfo  neeeffary 

to 
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to  explain  the  laws  of  aflion  and  readion, 
in  living  bodies,  efpeciaily  as  it  ferves  to 
throw  great  light  upon  many  phaenomena, 
and  as  it  has  not  been  fufficiently  confi- 
dered,  notwithftanding  its  great  influence 
upon  the  pradtice  of  phyfic. 

Were  we  to  aft  as  empiricks,  then 
certainly  the  multiplicity  of  experiments 
made  on  living  animals,  by  torturing  them, 
would  not  only  be  an  infringement  upon 
pity  and  compaffion,  but  throw  the  great- 
eft  contempt  and  fcandal  upon  phyfiology^ 
in  fo  much,  that  the  beft  phyfiologift, 
who  indefatigably  fpends  his  time  in  ma- 
king experiments,  would  be  deemed  the 
moll:  cruel  and  mercilefs  tyrant,  inftead  of 
being  defervedly  crowned  with  honor  and 
reputation,  for  his  obfervations  that  tend 
to  difcover  the  knowledge  of  difeafcs  and 
their  cure. 

It  would  be  indeed  a  mere  play  of  words, 
and  a  ufelefs  tautology,  were  the  confe- 

quencc 


PREFACE.         xvil 

quence  and  refult,  of  all  the  experiments 
made  on  the  blood,  only  to  (hew  its  dig- 
nity, and  to  honor  it  with  the  name  of 
life;  and  the  controverfy  of  phyfiologifts 
on  that  fubject,  would  deferve  no  more 
attention,  than  the  quarrel  of  children, 
about  a  name:  but  that  is  far  from  being 
the  cafe;  on  the  contrary, , the  obfervationa 
on  the  blood  have  fo  great  an  influence 
upon  the  pradlice  of  phlebotomy,  that  I 
wonder,  the  ftate  of  the  blood  itfelf  in 
V.  S.  Ihould  not  be  more  regarded.  The 
late  ingenious  Mr.  Hew  son,  in  his  expe- 
rimental inquiry  on  the  blood,  has  thrown 
out  many  ufeful  and  practical  cbfervations 
on  that  fubjed;,  I  fliall  therefore  only  take 
notice  of  what  he  has  either  left  untouched 
entirely,  as  concerning  the  red  globules, 
or  what,  as  he  himfcif  fays,  he  was  not 
able  to  explain  5  and  the  whole  will  be 
divided  into  fix  feclions ;  i,  of  folids, 
fluids,  and  vapor;  2.  of  adion  snd  re- 
adion;  3.  of  life;  4.  of  the  life  of  the 
a  blood  i 
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blocd;    5,  of  phlebotomy;    6,  of  the  red 
globules. 

I  am  far  from  imagining,  that  the  hints 
which   I  here  throw  out  will  efcape  all 
ohjedion,  yet  1    hope  they  will    not   be 
treated  with  the  feverity  of  criticifm,   but 
with  the  generofity  of  candor,  even  fliould 
feme  of  them  be  found  fallacious;    for 
many    true     difcoveries    have    been    in- 
veiligated    by    the    means   of  fome  new, 
even    faife    opinions    ftarted;     and   many 
precious  and  noble  edifices  have  been  raifed 
upon  the  ruins  of  others:   if  that  fliould 
be  my  cafe;    if  this  efiay  fliould    excite 
men  of  real  knowledge,    and   who  have 
more  opportunity  of  purfuing  the  fubjedts, 
by  experiments,   with  more  accuracy  thap 
my  capacity   is  able   to  reach,    and  then 
either  approve  or  deftroy  my  conjeftures; 
I  {hall,  in  both  cafe?,  think  my  labour 
well  paid,  and  amply  rewarded. 


&^fi3 
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?sge  7.  line  16.  foto/Jglway,  tfaAofthe^  &c. 
39.  Note  f^«^  1.  II.  iottuisst  read  fuBe,. 
50  1.  2.  for  f»^/?^«  zV,  read  mofioa  or  it, 
88,  No^e  fitj  1.  1.   for  exaa-n  witi,  read  Ipg^^e**!  ©Va, 

1.  2,  for  A)5^0«y«,  read  >.'n(p^^v»t. 
92,  Note  ^//^  1.  3.  for  w^zV^  r««  betnuifm  th  bomsf 

read  hmsen  ^hich  tbs  bom  run^ 
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SECT,     L 
Of  Solids,   Fluids,  and  Vapour* 

^ai^OLIDS,    fluids,   and  vapour,   are 


the    three    moft    flriking   objeds 

we  perceive  in  all  bodies,  and  in 

nature ;  every  fubftancc  appears  under  one 

or  other  of  thefe  three.     The  mofl  corredt 

and  general  definition  of  Iblids,  fluids,  and 

B  vapour. 
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vapour,  is  that  of  the  accurate  and  learned 
Dr.  Georgje  Fordyce^  fb)  namely, 
bodies,  whofe  attraction  of  cohefion  is 
ftronger  than  that  of  gravitation,  are  called 
folids;  fuch  bodies  v^hofe  attradion  of 
gravitation  overcomes  that  of  cohefion, 
are  called  fluids;  bodies  which  can  be 
condenfed  into  fluids,  are  called  vapours. 

There  has  been  an  objeclion  raifed 
againft  this  definition;  namely,  that  it  is 
giving  only  the  caufe  and  the  means  by 
which  bodies  are  folids,  or  fluids,  not  the 
real  diftindl  figns  of  the  appearances ; 
which  fhould  always  be  the  aim  and  ufc 
of  every  definition  ;  but  it  has  perhaps  not 
been  fufficiently  confidered,  that  by  at- 
traction is  meant  an  efFedt,  or  the  appear- 
ances of  bodies  wMth  refpeft  to  their  rela- 
tive fituation;  which  appearances  are  ob- 
jedts  of  fenfc,  not  the  power  or  caufe  by 
which  that  attradion  or  effefl:  is  per- 
formed 5 

■ "  ■  •  -  ■      ■      ■     -III        . .___ ,         I   __ 

(h)    Chymical  Ledlures, 
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formed;  the  caufe  itfelf  being  occult,  may 
be  an  impelling  one  :  now  then,  according 
to  the  attradion  of  cohefion,  the  folidity 
of  a  body  will  be  encreafed ;  as  the  con- 
trary eiFed,  namely,  fluidity,  will  be  pro- 
duced by  that  appearance,  called  attradlioii 
of  gravitation  prevailing  over  that  of 
cohefion  5  which  is  the  tendency  of  each 
particle  of  a  body,  to  another  center,  and 
as  it  were  tearing  itfelf  from  the  center 
of  that  body  to  which  it  belongs.  By 
thefe  two  oppofite  attraftions,  or  conftant 
action  and  re-aftion,  the  univerfe  is  kept 
in  motion  and  exiftence.  How  thefe  op* 
pofite  motions  are  produced  alternately, 
I  do  not  pretend  to  determine;  fufficienC 
it  is,  that  fuch  motions  are  perceptible  in 
the  univerfe,   and  its  parts. 

In  the  circulation  of  the  blood,  we  ob- 
ferve,  that  the  power  which  produces  the 
motion  of  the  ladleals,  veins,  and  their 
contents,  in  bringing  the  chyle  and  blood 
to  the  right  auricle  and  ventricle  of  the 
Iicart,  cannot  be  equal  to  that  motion 
B  2  with 


(4     ) 

With  which  the  blood  is  expelled  again 
from  the  left  ventricle  into  the  aortUy  to 
all  the  extremities  J  nor  can  either  of  thefe 
two  motions  be  fo  ftrong  as  entirely  to 
overcome  the  other  i  for  in  both  cafes, 
circulation  would  ceafe;  each  motion  there- 
fore muft  always,  by  fome  means  or  other, 
probably  by  refpiration,  alternately  gain  a 
new  force  to  keep  up  the  circulation :  the 
fame  may  hold  good  of  the  motion  in 
the  planetary  fyftem  and  their  particles, 
as  in  each  particle  of  the  blood  and 
veflels. 

In  confidering  folids,  iluids,  and  vapour, 
we  ftiall  often  find  them  fo  changeable  and 
blended,  as  not  to  be  able  to  determine 
either  their  fituation  or  nature.  The  con- 
ftant  alternate  motions  of  the  planets,  or 
the  two  different  attractions,  produce  the 
continual  change  of  fluids  into  folids, 
folids  into  fluids,  and  thefe  into  vapour, 

and 
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and  the  reverfe;  ( cj  thus  fome  bodies, 
which,  while  they  remain  in  the  bowels 
of  the  earth,  are  folids,  when  exhaled  in 
the  form  of  vapour,  become  fluids  in  the 
atmolphere,  which  is  very  perceptible  in 
moft  of  the  acids,  &c.  Aristotle, 
though  not  well  acquainted  with  the 
reil  properties  of  bodies,  yet  feems  to 
teach  this  docSrine,  when  he  fpeaks  of 
his  four  elements,  earth,  water,  air,  and 
fire,  as  changing  continually  into  one 
another;  moderns  maintain  the  fame, 
though  ihey  exprefs  it  in  other  words, 
when  they  fay,  that  *'  the  different  pro- 
B  3  **  per  ties 


(c)  Which  may  eafily  be  underftood,  if  we  fup- 
pofe  any  aggregate  of  infinite  fmall  elaftic  particles, 
preffed  continually  upon  a  certain  center,  and  repelled 
again  from  it,  that  by  that  motion  fome  of  the  fmall 
component  parts,  are  always  preffed  out  of  that 
aggregate  in  the  form  of  very  fmall  particles,  fo  as  to 
alTume  the  appearance  of  fluids  and  vapour ;  whilft 
others,  which  are  fqueezed  towards  the  center,  acquire 
a  greater  confiftcncy  and  folidity,  by  the  force  of  co- 
hefion,  and  take  on  the  appearance  of  folids. 
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"  perties  of  bodies  are  owing  to  the 
"  different  combinations  of  their  integrent 
*^  parts." 

If  we  conlider  the  fituation  of  folids  and 
fluids  in  the  univerfe,  we  hardly  can  deter- 
mine, whether  the  fluids  run  through 
the  folids,  or  whether  the  folids  are 
plunged  into  the  fluids:  thus,  according 
to  one  appearance,  we  may  fay  all  the 
folid  planets  move  in  the  air  or  aether^  and 
y^ith  refpeS  to  another  appearance,  we 
may,  with  the  fame  propriety,  fay  that 
the  xthet  or  air  is  difliifed  through  them  : 
but  if  we  take  both  appearances  together, 
we  fiiall  find  the  folids  and  fluids  fo  united 
and  blended  into  one  another,  that  we 
Ihall  be  at  a  lofs,  which  of  the  conditions 
toafcertain;  and  we  iliall  find  that  there 
Sre  no  real  folids  nor  real  fluids  to  be  found; 
and  that  we  only  ufe  thefe  terms  to  diftin- 
guifh  bodies  according  to  their  different 

appearances. 

If 
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If  we  apply  this  reafoning  to  the  animal 
body,  we  lliaU  find  that  its  iblids  and  fluids 
are  equally  united,  and  undergo  the  fame 
changes  as  thofe  in  nature  at  large,  fo  that 
no  alteration  in  the  animal  body  can  be 
accounted  for  by  the  ftate  of  its  folids, 
or  fluids  only^  fdj  and  I  do  not  doubt,  but 

that 


(d)  Not  only  the  apparent  folids  and  fluids  in  the 
animal  oeconomy  are  ciofely  connc£bcd  and  recipro- 
cally afFeded  by  each  alteratien;  but  alfo  the  mind  is 
clolel)  connedted  with  the  body,  fo  that  many  difeafes 
of  the  flomach  have  their  origin  from  the  fuuation  of 
the  mind,  and  the  mind  again  is  afFeded  by  the  circum- 
ftances  of  theftomach.  A  head-ach  will  very  often  be 
cured  by  an  emetic ;  a  chearful  mind  will  increafe  the 
appetke,  and  the  digeflive  power.  In  con(equence  of 
certain  ideas  being  excited  in  the  mind,  an  increafed 
action  of  the  nervous  influence,  will  follow  upon  themuf- 
cular  fibres  of  the  ftomach,  and  it  will  be  affected  with 
naufea  and  vomiting;  and  that  idea  will  {Simulate  the 
ftomach  the  fame  as  a  dofe  of  ipecacuanha  or  emetic  tartar  j 
the  fight  or  remembrance  of  grateful  food,  will  increafe  the 
fecfeupn  of  fall  vary  glands;  all  the  hypochondriac  and 
B  4  hyilerie 
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that  if  we  underftood  rightly  the  laws  of 
motion  and  changes  of  nature  in  general, 
we  might  eafily  account  for  all  the  diffe- 
rent fecretions  and  motions  in  the  animal 
body :  for  which  reafon  the  ancients 
called  man  a  microcofm.  Each  part  of 
the  anin^al  body  is  in  a  perpetual,  though 
infenfible   motion,    by   which   motion   it 

converts 


hyfteric  fymptoms  are  often  the  effedls  of  an  uneafy  mind, 
and  when  they  are  the  effect  of  a  fedcntary  life,  the  mind 
is  always  fecondarily  difturbed.  Thus  then  the  ftomach, 
which  is  the  firft  means  of  affording  nourilhment  to  the 
body,  and  generating  all  the  groffer  parts  of  the  fluids, 
and  the  mind,  which  is  the  fiift  elaboratory  of  the  finer 
parts  of  folids  and  fluids,  are  fo  blended  into  one 
another,  that  we  need  not  wonder  when  difeafes  are 
miftaken,  by  fearching  for  their  caufe  in  the  one, 
whilft  it  is  fituatcd  in  the  other :  and  we  msy  add,  that 
every  pliyfician  {hould  alfo  be  a  metaphyfician,  that  is, 
he  (hould  underfland  the  mind  and  its  difeafes,  as  well 
as  thofe  of  the  body.  In  another  place  I  have  endea- 
voured to  fhew  how  both  fcienccs,  phyfics  and  meta- 
phyfics,  are  one  and  the  fame :  Vide^  the  Spirit  and 
Union  of  the  natural,  moral,  and  divine  Law,  Pagevi„ 
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converts  continually  fome  foUd  parts  Into 
fluids,    and   thefe  into  vapours,    and   the 
reverfe ;    the   former  is  evident   from   all 
the   different    evacuations    and    infenfible 
perfpiration,  and  the  latter  from  growth 
and  granulation:    that  growth  is  effeded 
by  the  change  of  the  parts  of  the  blood  into 
the  folid  veffels,   is  evident  from  the  great 
quantity  of  blood  which  is  found  in  the 
arteries,     as    long    as    growth   continues; 
whereas  in  old  age  more  blood  is  found  in 
the  veins;   granulating  flefh  can  be  nothing 
but  a  mafs  of  fluids   changed   into  folid 
parts,  and  as  Mr.  Hunter  juftly  fuppofes, 
the    coagulable     lymph.     The    coagula- 
ble   lymph    itfelf,    which    may  juftly  be 
called  a  folid,   took  its  origin  from  a  fluid, 
the  chyle.     Air  taken  into   the  lungs  is 
mixed    there  with   the  blood,    alters    its 
nature,    and  becomes  more  fixed  than  re- 
fpirable  air:    the  food,    which   is  carried 
down  to   the  ftomach   ^y   the  contraftile 
mufcular  power  of  the  oefophagus,    is  by  a 
fimilar  exertion  of  mufcular  power,  carried 

from 
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from  the  ilomach  againft  its  gravity, 
through  the  difFerent  convolutions  of  the 
inteftinal  tube,  and  conveyed  out  of  the 
body;  while,  by  a  fimilar  motion  of 
the  fmaller  veffels  in  the  mefentry  and  in- 
teftines,  the  chyle  is  carried  to  the  thoracic 
dud,  from  thence  to  the  veins,  where  it 
acquires  a  greater  coniiftency,  and  from  the 
veins  into  the  arteries.  By  that  conftant 
motion  and  change,  fome  parts  of  the  ani- 
mal body  are  continually  evaporated  inter- 
nally and  externally,  whilft  others  acquire 
a  greater  coniiftence;  which  makes  it  very 
probable,  that  fome  parts  of  the  blood  are 
changed  into  parts  of  veffels,  and  parts  of 
veffels  into  the  form  of  vapour. 

All  the  parts,  which  are  thrown  off 
from  the  animal  body,  are  taken  in  again 
by  other  fyftems  of  nature,  (with  the  fame 
motion  as  they  were  at  firfl  taken  into 
the  animal  body)  and  become  parts  of 
them  ',  where  they  undergo  various  changes, 
'till  they  are  thrown  off  again  from  thefe 

fyftems. 
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fyftems,  and  affumed  by  others,  and  fo 
on :  by  thefe  means  nature  in  general 
carries  on  life,  while  its  parts  or  indi- 
viduals are  firft  generated  by  the  whole, 
and  then,  as  it  were,  by  it  devoured 
again;  for  which  reafon,  Aristotle  in 
defining  the  world  faid,  "  It  is  the  con- 
"  ftant  produ(3:ion  and  deftrudtion  of 
<«  things." 

Thus  then  the  operations  of  nature 
through  the  whole,  are  fimilar  to  thofe  of 
the  animal  body  upon  its  parts. 

Again,  with  refped  to  the  fituation  of 
the  folids  and  fluids  in  the  animal  body,  it 
muft  remain  undetermined,  the  fame  as 
in  nature;  fince  I  may  fay,  according  to 
one  appearance,  the  folids  are*  immerfed 
into  the  fluids  of  the  animal ;  becaufe  the 
veflTels,  and  each  of  the  vafa  va/orum,  are 
not  only  filled  with  fluids,  but  the  whole 
body  is  furrounded  with  its  own  vapour, 

and 
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and  has  its  ov<rn  fluid  atmofpherc;  and, 
if  I  confider  another  appearance,  I  may 
reverfe  the  pofition^  but  taken  both  to- 
gether, we  ihall  find,  as  in  nature,  that 
no  real  determination  of  the  permanent 
fituation  of  folids,  fluids;^  and  vapour,  can  be 
fixed;  and  that  thefe  three  principles  run 
continually  into  one  another,  and  each  of 
them  is  in  conftant  motion,  and  continu- 
ally changing. 

Thefe  three  principles,  folids,  fluids, 
and  vapour,  are  in  nature  mixed  together^ 
it  is  mixture  in  v^^hich,  as  it  were,  nature 
finds  delight,  by  which  it  produces  and 
deftroys  continually.  There  is  nothing  per- 
haps fimple  in  nature,  nor  do  thefe  objefts 
which  appear  fimple,  aflFedl  either  the 
animal  body  or  the  mind,  in  fuch  a  degree 
as  compounds  do.  We  are  foon  tired  of 
the  fimilarity  of  objeds;  and,  concerning 
the   paflions,    I   have   fhewn  in   another 

treatife. 
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treatife,  7^(?y/  that  mixed  paffions  are  the 
ftrongeft.  The  learned  Dr.  Fordyce 
obferves,  (f)  that  mixtures  of  medicines 
are  generally  both  more  falutary  and  effi- 
cacious in  their  operations,  (g)  Dr. 
Lewis,  in  his  materia  medica,  relates 
that  he  found  fifteen  grains  of  jalap,  mixed 
with  two  grains  of  ipecacuanha,  proved 
more  efficacious  than  twice  that  quantity 
of  jalap  by  itfelf  j  and  I  have  found  the  fame 
in  the  mixture  of  alteratives,  deobftruents, 
or  relaxants  (as  fome  moderns  call  them) 
the  trial  of  which  is  recommended  by  Dr, 
Fordyce  in  his  lectures;  and  indeed  many 

other 


(e)  Vide^  the  Spirit  and  Union  of  the  natura],  moral, 
an^  divine  Law.     Page  203. 

(f)  In  his  Lectures  on  the  Materia  Medica. 

(g)  In  the  conducting  of  this  part  of  medicine, 
Phyficians  have  always  run  to  one  of  the  extreme?- 
the  ancients  mixed  millions  of  medicines^  wher«as 
fomc  moderns  prefer  mere  firoples. 
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Other  mixtures  might  be  tried  with  fuccefs : 
all  which  proves  alfo,  how  clofely  theory 
is  combined  with  pracftice:  we  find  ia 
theory,  and  in  confidering  nature  in  gene- 
ral, what  powers  are  produced  by  mixture, 
and  we  find  the  fame  in  the  pradlice  of 
phyfic. 


SECT. 
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SECT     IL 

Of  Action    and  Reaction- 


ALL  animals  are  fct   in   motion  or 
excited  to  perceive,  and  men  to  think 
by  the  reciprocal  adion  and  readion  be- 
tween them  and  furrounding  objeds^    be- 
caufe   in    order   to   perceive,    or  have    an 
idea,    it  is    not  only  neceffary,    that   ex« 
ternal  objeds  fliould  operate  upon  the  a- 
nimal,   but  that  the  animal    alfo  ihould 
operate  in  fome   meafure  upon  them,    o« 
therwife  perception  is  hindered.    Thus  if 
fome  ,  objeds  are   reprefented  to  our  eye, 
while  we  are   engaged  with    others,    we 
do  not  perceive    them   at  all ;   it  is   the 
fame  with   founds  upon  the  ear,   taftes  to 
the  tongue,   &c.     Whatever   excites   the 
animal   to   any   adion    is    done    by   cer- 
tain 
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tain  properties  of  the  objeds  -,  which  pro- 
perties  acl  by  certain    laws   according   ta 
the  properties   of   the   animal   they   ope- 
rate upon,  and   therefore    we  fhall   often 
find,    that   one   and    the   fame  application 
will   operate   differently  upon  different   a- 
nimals,  nay  even  upon  different  individuals 
belonging  to  one  fpecies,    it  will  even  dif- 
fer  in    the  fame    animal    under   different 
circumflances,    all    which    muft    be    ac- 
counted  for   by    the   difpofitions    of    the 
animal,    and  its  readlion.     Thus  will  fome 
harmonies  excite  different  paflions  in  diffe- 
rent animals,  or   in  the  fame   animal   at 
different    times  :    a   colour,    which  feems 
plcafing  to  one  animal,  will  be  difagree- 
able   to   another,    the  fame   with  refpeO: 
to   tafle,    fmdl,    &c.     We   find  this  di- 
flinftion  even  in  the  effedt  of  mere  ideas ; 
a  fright,  for   inflance,  will  in  one  perfon 
cncreafe  the  fecretion  of  feveral   glands, 
ftimulate  the  inteflines  fo  as  to  difcharge 
their  contents,   and  in  others  it  will  have 
jufl  the  oppolite  effed  5  all  which  is  ow- 
ing 
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iftg  to  that  great  general  law  of  nature, 
I  mean  aftion  and  readion.  In  order 
then  to  perceive  any  fubjcdl  rightly,  both 
a£lion  and  readion  muft  be  proportioned. 
If  the  readlion  be  ftronger,  the  objed  will 
not  appear  at  all,  as  is  the  cafe  in  fmall 
objefts,  but  when  proportioned  they  will 
as  it  were  unite,  and  the  intention  of  na- 
ture will  be  performed.  This  law  has  fo 
great  an  affinity  and  concern  with  phy- 
fie,  that  not  only  all  the  phyliological 
changes  in  the  animal  body,  but  even  all 
its  alterations  in  a  difeafed  ftate,  the  ap- 
plication of  medicines,  its  experimental 
philofophy,  &c.  cannot  be  adjufted  with- 
out confidering  the   readlion.  (h)     Thus 

C  the 

(h)  Dr.  Hendy,  in  his  treatife  on  gjandular  lecretion, 
concludes,  «  that  pus  does  not  ad  as  a  ferment; 
"  becaufe  a  piece  of  mutton  which  he  Introduced  into 
"  an  ulcer  of  a  leg  producing  pus,  was  not  converted 
«  into  pus"  ;  forgetting  that  pus  a^s  as  a  ferment  only 
in  living  parts  by  their  readion,  and  that  ailiceof  mut- 
ton  may  be  confidered  as  a  piece  of  wood,  both  being 
dead  parts,  not  affording  any  reaaion. 
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tlie  proximate  caufe,  or  the  firft  ftriking 
appearance  of  almoft   all  fevers,  is  a  de- 
bility, which  is  a  ceffation  of  motion  or 
languor,  and  which  is,  or  by  which  the 
cold  flage  is  produced,    agreeable   to  what 
we  perceive  in  nature  in  general,  where 
cold  and  reft  are  coexifting  qualities  5   the 
denfer  a  body  is,  that  is  to  fay,  the  lefs 
inteftine  motion  its  integrent  parts  pofTefs, 
the  colder  it  is,  which  is  evident  in  dif- 
ferent   minerals    and   ftones.      Upon   the 
cold  ftage  of  a  fever,   the  hot  paroxyfm 
follows   by   the    reaction     and    encreafed 
motion  of  the  veffels,   and  their  contents, 
which   paroxyfm,    or  readion,   is    always 
proportioned  to  the  aftion  or  the  caufe  of 
the  fever,  or  to  the  cold  ftage,  to  the  de- 
gree of  tremor  and  the  degree  of  the  de- 
bility y  the  anorexy  naufea  vomiting,   in 
the  cold  ftage,   is  alfo  owing  to  the  re- 
adion  of  the  ftomach    and   the  internal 
veffels,    refiiling  the  preffure  made  upon 
them  by  the  contraction  of  the  external 
veffels.     In  this   manner  we  may  ratio- 
nally 
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nally  account  for  many  other  fymptoms.  fij 
The  fame  law  of  re-adion  holds  good  in 
the  operation  of  medicine,  fkj     The  fame 

medicine 


(i)  An  emetic  exhibited  in  the  beginning  of  a  fever, 
tsven  putrid,  (vide^  Sir  J,  Pringle's  Obfervat. 
pag.  306.)  will  finally  put  a  ftop  to  it,  by  exciting 
the  re-adion  of  the  fyftem,  either  to  expel  the  morbid 
matter,  or  to  remove  the  contra£lion ;  in  the  fame 
manner  will  antimonials,  fo  given  as  only  to  excite  a 
continual  naufea,  prevent  the  paroxyfm  of  fevers,  by 
flightly  re-a(^ing  the  morbid  matter,  or  the  contradlion 
which  infmuates  itfelf  gradually  into  the  fyftem,  ^id  at 
laft  produces  the  paroxyfm ;  and  I  fliould  imagine,  that 
medicine  in  general  a6t  only  by  exciting  fome  re-adion 
of  the  fyftem,  to  expel,  remove,  or  counterad  the 
difeafej  not  that  there  is  any  fpecific  virtue  in  any 
medicine  itfelf, 

(k)  Opium  will,  in  fome  circumftances  of  difeafes 
a£l  as  a  corroborant,  procure fleep,  and  haftcn  the  cure; 
(videy  the  learned  Sir  J.  Pringle's  Obfervations, 
page  132)  whereas  it  will  have  quite  the  contrary  t^ctk 
in  other  difeafes,  and  in  a  found  ftate ;  all  which  muft 
be  accounted  for  by  the  re-adion  of  the  fvftem,  not  by 
the  adion  of  the  opium  alone.  And  hence  the  hurtful 
confequences  of  all  unneceflary  medicines,  by  exciting 

;  C  2  a  pretcr- 
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medicine   will    produce   fometimes   quite 
the  oppofite  efFeft  in  a  found  ftate  of  body. 


to 


a  prererrsatural  rea6^ion  in  the  fyftemj  and  making 
it,  not  only,  as  It  were,  at  the  fame  time  negled  its 
natural  adions,  requifite  to  preferve  health  and  life, 
but  produces  alfo,  by  that  preternatural  exertion,  a 
future  debility,  which  renders  the  fyftem  unfit  to  con- 
tinue its  natural  fun£lions.  Some  phyficians  are  hence 
led  to  conclude,  that  nature  muft  cure  all  the  difeafes, 
and  that  Biedicines  are  entirely  ufelefsj  but  they  forget 
that  our  prefent  manner  of  living  is  not  a  natural  on^, 
and  that  we  are  no  more  the  natural  man;  fo  that  wc 
muft  often  have  o«r  recourfe  to  art,  in  order  to  re-a6l 
the  difeafes  produced  by  art:  animals  and  favagcs  who 
live  entirely  according  to  the  dictates  of  nature.  Hand 
feldom  in  need  of  medicines,  phyfical  evils  being  very 
fewi  but  men,  civilized  by  art,  have  broken,  as  it  were, 
their  alliance  with  nature,  by  oppofmg  it  continually; 
and  tbercfcrc,  when  a  difeafe  takes  place,  they  muft 
iirft  expel  the  enemy  by  artificial  application  of  medi- 
cines, beiore  they  can  expert  the  cure  of  nature. 
Vitiated  demands  may  often  be  miftaken  for  calls  of 
nature;  under  certain  circumftances,  there  will  fome- 
times be  a  falfe  appetite,  owing  to  a  difeaied  ftate  of 
the  flomach  and  intettines ;  if  that  call  be  fatisfied,  the 
dileafes  will  only  increafe;   but  in  this  and  the  like 

cafes. 
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to  what  it  does  in  a  difeafed  ftate,  and  fo 
in  different  difeafes ;  hence  the  miftake  of 
fome,  who,  by  trying  the  effeds  of  f  >rne 
medicine  upon  themfelves  in  a  found  ftate, 
would  infer  the  fame  to  oe  their  effeds 
when  applied  to  a  difeafed  body. 

It  is,  I  believe,  beyond  doubt,  that  we 
acquire  our  firft  ideas  by  refiftance;  we  are 
refifted  upon  our  fenfes  by  all  external 
objeds,  in  our  firft  entrance  into  the 
world,  and  we  endeavour  to  perceive  the 
things  that  refift  us,  and  to  read:  upon 
them;  were  wc  merely  paflive,  without 
reading,  we  could  have  no  ideas.  All 
pleafure  and  pain  are  excited,  and  felt 
more  or  lefs,  according  to  the  degree 
of  readion,  which  degree  of  readion  con- 
ftitutes  the  degrees  of  pain  or  pleafure. 
C  3  if 


cafes,  art  is  wanting  to  remove  the  cau^e  of  that  falfe 
appetite,  and  then  certainly  nature  will  finifh  the  cure; 
but  not  that  nature  is  to  be  left  to  itfelf,  when  it  has 
been  hindrcd  in  its  fundions  by  corruption  or  art. 
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If  harmonious  founds  ftrike  my  car,  when 
my  attention  is  taken  off,  no  pleafure  will 
enfue,  nor  will  pain  enfue  under  the  fame 
circumftances,  by  difproportioned  and  noify 
founds.  The  pain  which  we  feel  froni 
cold  applied  to  any  part  of  the  body,  is 
excited  by  the  preternatural  exertion  of 
the  part,  to  produce  heat  and  read:  the 
cold;  the  pain  will  increafe  the  more  we 
think  on  it,  that  is,  the  more  we  endeavour 
to  reaft  it. 

The  cutting  of  a  ftrong  mufcle  will  be 
far  more  painful  than  that  of  a  weak  one, 
the  former  being  ftronger,  and  confe- 
quently  reading  more  to  the  cut,  than  the 
latter,  and  therefore,  when  the  mufcle  is 
once  cut  through,  and  confequently  no 
more  reaftion,  the  pain  ceafes  entirely ; 
there  is  now  and  then  to  be  obferved, 
that  fome  applications  on  weak  and  irri- 
table parts  will  caufe  great  pain,  whereas 
on  flrong  parts,  no  fuch  fenfation  will 
enfuej   but  even  that  muft  be  accounted 

for 
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for  by  the  readion.  A  flight  touch  on  a 
ftrong  part  will  not  be  fenfible  or  refiftcd 
at  all,  and  therefore  will  not  excite  re- 
adion;  but  that  very  touch  to  a  weak  or 
irritable  part  will  threaten  its  deflruftion, 
and  will  be  fo  fenfible  to  it,  as  to  excite 
readion;  irritability  itfelf  is  nothing  elfe 
but  the  reaftion  of  fenfible  parts  to  any 
refiftance :  mod  membranes  are  irritable. 
The  influence  of  the  imagination  in  thefe 
cafes,  which  we  know  may  diminifli  or 
increafe  the  pain,  is  alfo  to  be  accounted  for 
by  the  reaffion.  A  blifl:er  applied  to  a 
found  part,  will  caufe  inflammation  and 
great  pain,  which  is  certainly  owing  to 
the  reaction  of  the  parts>  fince  the  fame, 
when  applied  to  a  relaxed  or  paralytic 
part,  will  not  have  the  fame  efFed:.  Pain 
itfelf,  which  attends  all  inflammation,  is 
owing  to  the  readlion  of  the  fmaller  vefiTels 
to  the  blood,  which  is  continually  impel- 
led on  them;  and  therefore,  by  relaxing 
the  parts  inflamed,  and  taking  off  that 
C  4  tention 
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tention  and  readion,  an  inflammation  will 
often  be  cured. 

All  application  of  medicine  adl  ac- 
cording to  the  reaction  of  the  parts  they 
are  applied  to;  and  there  are  no  medi- 
cines, ftridly  fpeaking,  polTefling  any  qua- 
lity not  relative  to  the  parts  and  their  cir- 
«:umfl:ances,  they  are  applied  to. 


SECT. 
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SECT,     III. 
OF       LIFE. 


ALL  bodies  are  diftinguiflied,  and 
confequently  differently  named  by 
the  different  impreffions  they  nlake  on  our 
mind,  according  to  their  properties;  we 
call  thofe  bodies  alive,  which  ftrike  us  with 
properties  peculiar  to  themfelves,  and  not 
to  be  found  in  other  bodies  which  we  call 
dead. 

Bodies,  therefore,  that  poffefs  fome  pro- 
perties, by  which  they  are  diftinguiihed 
from  dead  bodies,  we  call  living.  We 
fay  vegetables  and  animals  are  alive,  be- 
caufe  they  have  qualities  which  do  not 
appear  in  minerals :  to  denominate  any 
thing  alive,  we  muft  difcover  thofe  pro- 
perties. 
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parties,  in  which  it  differs  from  minerals, 
and  correfponds  with  vegetables  or  ani- 
mals; the  more  properties  of  the  latter  It 
poffelTes,  the  more  it  has  right  to  be 
ranged  under  the  clafs  of  living  bodies: 
our  firft  bufinefs  is  therefore  to  point  out, 
and  enumerate  all  the  properties,  by  which 
bodies  are  faid  to  poffefs  life,  and  then  to 
fearch  for  thofe  properties  in  bodies,  the 
life  of  which  does  not  ftrike  us  immedi- 
ately, and  if  we  find  them  poffefs  fome  of 
the  living  qualities,  we  need  not  hefitate 
to  call  them  in  fome  fhape  alive. 

The  moft  ftrlking  properties  of  bodies  w^ 
call  alive,  are  the  following:  ift,  Self 
Motion.  (IJ  All  dead  bodies  continue  at  reft 
'till  they  are  impelled  by  others,  when  they 

begin 


(l)  Inanimum  eft  omne  quod  puifu  agltatur  externo; 
quod  autem  eft  animal,  id  motu  fcietur  interiore  et  fuo. 
Nam  haec  eft  propria  natura  ^nimi  atque  vis:  Cicero 
Difput.  Tufcul.  lib.  i. 
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begin  to  move  in  fuch  a  direction,  as  they 
are  impelled  to ;  but  bodies  alive,  poffefs 
a  continual  inteftine  motion  within 
themfelves,  without  the  impelling  caufe 
being  fenfible:  I  fay  fenfible;  fpr  I  think 
there  muft  be  a  continual  impelling  motion, 
to  produce  the  motion  of  living  bodies, 
though  the  caufe  may  be  infenfible. 
2d,  The  conjent  and  co-operation  of  the 
parts,  to  promote  the  continuance  and 
health  of  the  whole ;  as  foon  as  that  co« 
operation  is  loft  in  any  part  of  the  fyftem, 
a  difeafe  is  produced  5  it  is  by  that  pro- 
perty, we  call  a  mufcle  alive  as  long 
as  it  contrads  alternately,  by  the  applica* 
tion  of  a  ftimulus,  even  after  it  is  fepa- 
rated  from  the  living  body;  becaufe  it  con- 
tracts by  the  confent  of  the  whole,  though 
only  one  part  of  it  is  ftimulated.  (mj    By 

the 


{m)  The  caufe  of  that   kind  of  life,  is  a  matter  of 
^Ifpute.    Hauler  thinks  it  is  owing  to  the  glutinous 

matter 
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the  fecond  quality,  a  third  is  produced,  that 
of  ajjimidationr,  living  bodies  continually 
take  in  other  fubftances,  and  render  them 
homogenous  to  their  fyftem.  A  fourth 
is  alfo  produced  \  that  of  rejijling  and  re^ 
aBing  to  any  heterogenous  body  that  threa- 
tens to  deftroy  it.  A  fifth  quaUty,  owing 
its  origin  alfo  to  that  of  confent  and  affi- 
mulation,  is  that  of  the  conflant  converfion 
r)f  folids  into  jiuidsy  and  jiuids  into  vapour ^ 
and  the  reverfe:  thus  folid  food  taken 
into  the  body,  is  converted  by  the  power 
of  digeftion  into  a  fluid,  the  chyle,  and 
blood,  &c.  After  fome  parts  of  thefe 
fluids  have  nourifhed  the  body,  others 
are  exhaled,  both  internally  and  externally, 

in 


matter  conne£img  the  earthy  particles,  of  which  the 
fibres  are  compofed,  which  opinion  has  been  refuted 
by  Dr.  Whytt,  in  his  phyfiological  efiays;  but  I 
fhould  imagine,  we  never  fhall  be  able  to  determine 
caufes,  which  are  not  objedls  of  fenfe,  and  we  fhould 
only  take  notice  of  the  efFeft,  which  is  juHly  called  by 
modern  phyfiologifts,  a  living  principle,  to  diftinguif^i 
it  from  the  eifei^s  of  dead  bodies. 
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in  the  form  of  vapours :  fluids  which  arc 
taken  in,  are  changed  into  a  more  folid 
form,  the  chyle  ;  that  again  is  converted 
into  blood,  a  part  of  which,  the  coagula- 
ble  lymph,  is  a  folid  ;  and  it  is  very  proba- 
ble that  the  folid  parts  of  the  blood  veflels 
themfelves  are  infenfibly  formed  from  the 
blood,  namely,  the  coagulable  lymph, whilft 
others  are  thrown  off.  The  change  from 
fluid  parts  into  folids  is  evident  enough, 
from  the  circumfl:ances  of  growth  and 
granulation,  and  from  every  appearance 
of  nature,  fimilar  to  that  change  in  the 
univerfe  where  we  fee  that  continually 
fome  parts  of  the  ocean  are  changed  into 
parts  of  the  earth,  whilft  many  parts  of 
the  earth  are  converted  into  the  ocean. 

All  the  above  mentioned  properties  and 
powers  are  done  by  motion  5  the  motion 
of  bodies  therefore  feems  to  be  of  fuch 
a  nature,  as  either  to  repel  other  bodies 
which  come  in  contad  with  them,  and 

are 
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are  heterogenous,  or  to  unite  with  and 
aflimulate  theni,  that  is,  to  render  them 
homogenous.  The  repulfive  power  is  e- 
vident  in  all  natural  bodies  in  general  j 
and  that  power  of  affimulation,  in  the 
vegetable  and  animal  fyflem  in  particular. 
Vegetables  and  animals  when  in  contafl;^ 
with  bodies  which  they  cannot  aflimu- 
late, endeavour  to  repel  and  deflroy  them 
by  readion,  (fed.  2.)  and  when  not  flrong 
enough,  they  are,  by  their  own  readlion, 
(fed.  2.)  and  the  adion  of  thofe  bodies, 
deflroyed.  Thus  is  food  taken  into  the 
ftomach  and  aflimulated  by  the  whole 
fyflem,  but  if  any  thing  enters  the  fto- 
mach which  tends  to  deftroy  it,  the  fto- 
mach endeavours  to  read  and  throw  it 
either  out,  or  is,  by  that  very  readion, 
and  the  adion  of  the  heterogenous  body, 
deftroyed.  All  this  is  done  by  motion 
and  life ;  by  motion,  I  mean  the  exter- 
nal appearance  of  the  body  with  refped 
to  its  place;  and  by  life,  the  internal 
power  which  promotes  that  motion. 

Life 
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Life  may  be  clafled  under  three  gene- 
ral kinds  ^  I  ft,  the  life  of  a  fyftem  in 
general,  as  that  of  an  animal  or  vegeta- 
ble i  2d,  the  life  of  its  parts  when  taken 
from  the  whole,  as  a  mufcle,  a  twig; 
and  3d,  volition,  or  the  foul,  which  laft 
differs  according  to  the  different  organi- 
zation of  the  animal,  fn)  and  is  rather 
the  fubjedl  of  metaphyfics,   which  I  have 

en- 


(n)  I  would  not  be  underftood  here  to  hint  at  the 
repugnant  do6lrine  of  utaterialifjn -y  on  the  contrary, 
I  cannot  imagine  how  the  certain  fituation  or  ar- 
rangement of  the  various  parts  of  the  body  (hould  be 
abk  to  produce  fenfe  or  reafon.  *'  Membrorum  vera 
*'  fttus  et  figura  corporis^  vacans  animo^  quam  pojfit 
"  harmoniam  efficere  non  video '^  Cicer,  TufcuL  Difput, 
Lib,  I.  We  certainly  muft  fuppofe  the  exiftence  of  a 
mind,  but  neverthelefs  that  mind  ftands  in  certain  un- 
known relations  and  connexions  with  the  organization 
of  the  body  it  enlivens  and  perceives  ideas  according 
to  the  nature  of  the  mechanifm  in  the  organs  of  the 
ienfcs,  by  the  impreffion  and  a£lion  of  the  furrounding 
bodies  upon  them,  and  their  reaction  (fecSl.  a,}?  which 
has  given  rife  to  Libneze's  doctrine  of  the  prc-efta. 
blrlhed  harmony. 
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endeavoured  to  explain  in  another  place. 
Accordingly  there  are  three  kinds  of  mo- 
tion; I  ft,  the  motion  of  the  fyftem,  or 
original  motion,  which  is  nearly  circular  ; 
foj  (fed.  I.)  all  its  parts  repelling  equally 

from 


(o)  By  circular  motion  I  mean,  that  there  is  a  cer- 
tain center  in  the  fyftem,  which  may  be  called  the 
grave  center,  to  and  from  which  all  the  parts  move 
continually,  and  confequently  form  by  that  motion  a 
circle  :  that  motion  when  it  is,  by  fome  caufe,  inverted, 
fo  that  thofe  parts  which  fhould  move  towards  the  cen- 
ter and  be  aflimulated,  move  from  it,  and  others 
which  fhould  move  from  the  center  and  be  exhaled, 
arc  impelled  towards  it,  then  convulfions  take  place, 
fuch  as  are  produced  by  a  fright,  or  by  the  applica- 
tion of  ftimuli,  which,  by  exerting  the  parts  to  rea6l, 
confufe  the  natural  motion  from  and  to  the  center. 
That  fome  ideas  are  capable  of  fetting  the  whole  fy^ 
Hem  in  a  convulfive  motion,  is  not  furprifing  at  all, 
fir.ce  we  fee  the  fame  efFedof  the  will  in  a  found  ftate; 
I  mean  the  ad  of  juniping,  which  is  done  by  the  will 
fetting  the  grave  center  of  the  fyftem,  the  pelvis  and 
its  mufcles  in  motion  to  a  certain  diretStion,  fo  that 
the  whole  body  is  fet  in  motion  and  is  lifted  up. 

The 
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from  all  fides  in  an  alternate  motion,  to  and 
from  the  center  j  fuch  are  the  motions  of  the 
planets,  animals  and  vegetables;  which 
motions  are  original,  fp)  and  always  con- 
D  neded 


The  vermicular  motion  of  the  inteftines,  to  prefs 
downwards  the  excrements,  which  is  made  h^  the  con- 
tradion  of  the  fpiral  fibres,  and  hence  called  peri- 
ftaltic,  is  not  peculiar  to  them;  for  the  motion  of  the 
blood  vefTels  feems  to  be  of  the  fame  nature,  by  con- 
tracting continually  their  fpiral  mufcular  fibres,  and  pro- 
pelling the  blood.  The  ftruClure  of  the  different  coats  of 
the  blood  vcfTels,  which  are  fibres,  fpread  longitudi- 
nally and  latitudinally,  when  fet  in  motion,  form  evi- 
dently that  kind  of  vermicular  motions  which  is  fo  izxi'- 
fible  and  evident  in  the  inteftinal  tube  5  and  I  fhould 
be  apt  to  conclude,  that  all  motions  in  the  animal 
fibres  are  of  the  fame  nature  j  feme- particles  move  to, 
and  others  from  the  center  in  all  diredions,  and  for.71 
both  a  circular  and  vermicular  motion. 

(p)  When  I  fay  original  motion,  I  mean  a  oiotloa 
where  its  caufe  is  infenfibis,  or  is  not  an  objf£^  of  fenfe  5 
for  metaphyficaliy  confidered,  there  muft  be  {omit 
caufe  even  for  the  original  motion  which  depends  oa 
liie,  and  thalp^caufe  mull  commumcate  ibe  motion^  or 
rcp(^  it  conftantly. 
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iicded  with  the  continual  change  of  the 
three  principles,  fohds,  fluids  and  vapour: 
(fed:  I.)  2d>  the  motion  of- parts;  and 
3d,  the  invifible  motion,  or  that  of  the 
mind,  (q) 

P^lany  other  phaenomena  appear  in  living 
fyftems  not  eafily  accounted  for  by  mecha- 
nics, fuch  as  for  inftance,  that  power  by 
which  the  fyftem  is  firft  produced,  and 
then  generated  by  feeds.  The  famous  Dr* 
Hunter,  in  his  anatomical  and  phyliolo- 
gical  led:ures,  fhews  by  many  proofs,  that 
utero-geftation  is  not  done  by  any  mechani- 
cal power,  and  that  the  uterus  is  not  dilated 

by 


(q)  That  the  mind  performs  Its  operations,  thinking, 
concluding,  &c.  by  motion,  no  one  can  doubt ;  becauf'e 
thought  is  the  conftant  prefentation  of  ideas  wUich  are 
acquired  by  objects ;  by  the  images  of  which  we  think, 
and  which  images  we  conftantly  move  in  our  imagina- 
tion, as  it  were,  from  one  place  to  another,  by  compa- 
ring fome  and  finding  differences  between  others.  (See 
the  fpirit  and  union  of  natural  and  moraj  divin<f  law* 
Ledt.  10.)  J 
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by  the  bulk  of  the  foetus ;  one  of  his  proofs 
is  very  ftriking,  he  found  the  uterus  dilated 
when  the  corpus  luteum  and  the  impregna- 
tion was  only  feen  in  the  ovaria  :  he  iafRrms 
therefore,  that  it  is  a  procefs  of  life  frj 
which  dilates  the  uterus,  and  produces  the 
placenta  and  its  veffels  for  the  nourifh- 
ment  of  the  fcctus. 

It  is  by  that  power  of  life,  that  the 
inferior  ranks  of  animals  are  afraid  of 
the  fuperior,  which  cannot  be  owing  to 
figure  or  bulk,  iince  as  foon  as  a  man  is 
dead,    that   fear  is  gone  (sj  though  his 

figure 


(r)  This  procefs  may  be  owing  to  the  uterus  being 
flimulated  by  the  impregnation;  the  Simulation  caufes 
a- determination  of  blood  to  the  uterine  vefTcIs,  as  a 
proviilpn  and  habitation  for  the  fcctus,  and  enlarges  the 
fize  of  the  uterus  during  pregnancy,  its  veffels  being 
diilended  and  filled  with  blood. 

(s)  Rabi  S^mon,  Ton  of  Eliesar,   fays  "  A  livinj 
"  child,  of  orfe  day  old,  guards  itfeif  from  the  miceg 
D   2  "  whereas 
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figure  remains  the  fame  5  and  many  ani- 
mals, of  greater  bulk  than  man,  are 
afraid  of  man,  which  fear  feems  to  be 
excited  in  them  by  the  higher  degree  of 
life  man    poffeiTes.    (tj     It   is  with  that 

power 


*'  whereas  Og  the  King  of  Bafan  /"the  greateft  giant) 
*' muft  be  guarded  from  them  5"  becaufe  it  is  faid, 
Gen»  ix.  2.  "  And  your  fear,  &c.'*  as  long  as  a  man  is 
alive,  his  fear  lies  upon  all  creatures;  but  as  foon  as  he 
is  dead,  that  fear  vanifhes.  Talmid.  Shabatt.  Seel, 
Hafoel.   fol.  151. 

(t)  I  muft  remark  here,  that  though  the  gradation, 
obferved  in  the  unlverfe,  from  the  loweft  clafs  of  mine- 
rals, to  the  higheft  clafs  of  animals,  men,  is  fo  obvious, 
that  it  has  ftruck  all  the  ancients,  the  Jewifli  writers, 
the  Kabalifls,  and  Plato  efpecially,  who  have  ex- 
tended it  fo  far,  as  to  trace  by  analogy,  other  beings, 
as  angels,  5cc.  to  the  omniprefence  himfelf ;  yet,  I  think 
there  is  a  material  and  efTential  difference  between 
diiFerent  beings,  though  they  may  be  gradually  traced 
as  a  chain.  That  very  thing  or  quality,  which  diftin- 
guiflies  crie  being  from  another,  makes  it  alfo  eflen- 
tiaily  diflerent :  vegetables  are  faid  to  be  alive,  yet  there 
is  the  mod  material  and  efTential  difference  between 

the 
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power  that  the  animal  produces,  as  fotne 
moderns   exprefs    themfelves,     both    heat 

and 


the  life  of  the  higher  clafs  of  vegetables,  and  that  of 
the  lower  clafs  of  animals;    and  fo  there  Is  between  the 
higher  clafs  of  animals,  and  the  lower  clafs  of  men, 
as  there  is  alfo  between  each  degree:    we  difcover  a 
fimilitude  between  different  beings,  and  a  chain  in  the 
whole  creation  ;  we  find   the  fame  quality,   which  the 
lower  degree  of  beings   pofTefs,    is  alfo  conne(£led  with 
beings  of  a  higher  degree;  but  that  very  quality,   which 
we  think  they  have  in  common,  mufl  be  efTeptially  diffe- 
rent in  both,  its  being  in  the  higher  degree  combined  with 
another,   with  which  it  could  not  be,  were  it  not  quite 
different;  and  why  (hould  not  the  lower  degree  polTefs 
it  alfo,   were  there  not  a  materia]  difference  between  the 
nature  of  eyen  thofe  qualities  they  ^re  faid  to  pofTefs  in 
common  ?  Thus  vegetables  grow,  as  well  as  animals,  but 
there  is  a  material  difference  between  thefe  two  kinds 
of  growth ;    were    they  the   fame,    both   would  either 
pofTefs  the  fame  kind  of  life  and  fenfe,  or  none  of  them 
would  be  fenfible :  the  lower  clafs  of  animals  have  the 
fenfe  of  feeling  or  touch,  at  well  as  the  higher  clafs, 
but  there  muit  be  a  material  difference  between  that 
very  fenfe  in  both:    the  higher  clafs  of  animals  pofTefs, 
in  fome  refpe6^,  reafon  ;  but  I  think  there  is  an  efTential 
D  3  difference 
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and  cold,  according  to  the  furroundingatmo- 
fphere  it  finds  itfelf  in.  In  great  heat,  which 
tends  to  deftroy  it,  by  increafing  the  heat  and 
motion  of  the  internal  and  mod  material 
parts,  it  throws  then  the  blood  from  the  in- 
ternal upon  the  external  parts,  and  produces 
cold,  by  a  diminution  of  motion^  and  when 
in  a  cold  atmofphere,  it  throws  the  blood 
internally,  and  increafes  there  the  motion, 
and  produces  heat,  in  order  to  defend  thofe 
material  parts. 

It  is  life  that  converts  different  fubftan- 
ces  of  different  properties  into  one  and  the 
fame  nature,  as  well  when  fecreted  by  the 
different  glands,  as  by  the  Itomach  and  in« 
teftinai  tube,  Mr.  Hunter  fed  fome  dogs 

upon 


difTcrence  between  the  reafon  of  an  animal  and  that  of 
men  J  and  fo,  if  there  are  more  fenfible  beings  gradu- 
ally from  man  to  God,  there  is  no  doubt,  that  the 
laft  and  the  moil  compleat  creature,  is  cfTentialiy  dif- 
ferent from  the  creator  hi  mfelf.  The  Hebrew  reader 
may  fee  the  firfl  chapter  of  Aiaimonedes*  8  philcfophical 
^haptefs. 
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upon  vegetables,  and  others  upon  animal 
food  only;  the  milk  of  both  was  ana- 
lyzed by  Dr.  FoRDYCE,  who  found  them 
the  fame  in  their  chymical  properties. 
(u)  Mr.  Hunter  found  alfo,  the  fame 

of 


(u)  It  is  agreed  by  all  phyfiologifts,  that  foHils  are 
indii^eftible,  {o  are  likewife  all  effential  oils :  both  retain 
their  natural  q-ialities,  without  fufFering  the  leaft 
change  from  the  procefs  of  digelHon  ;  in  colours,  which 
may  owe  their  origin  to  the  foffil  kingdom,  we  ob- 
ferve  the  fame,  as  is  evident,  from  the  tinging  of  bones 
in  animais  fed  upon  madder,  and  from  the  colour  of 
urine,  after  the  exhibition  of  fome  medicines,  as  rhu- 
barb, &c.  The  undeniable  ftriking  effeds  of  the  bal- 
famics,  whofe  operation  on  the  lungs  is  done  after  they 
have  pafled  the  procefs  of  digeftion  in  the  inteftinal  tubes, 
and  the  furpriilng  effects  of  the  bark,  opium,  &c.  are 
fufHcient  to  vindicate  the  reputation  of  medicine,  which 
has  fufFered  much  by  that  new  djfcovery  of  the  powers 
of  digeftion.  The  experiments  made  by  the  ingenious 
Mr.  Hunter,  however,  are  fo  convincing,  that  it 
requires  great  confideration  to  determine  in  what  manner 
medicines  are  able  to  operate.  Some  are  of  opinion, 
that  the  medicines  exert  their  operation,  whilil:  in 
the  ftomach,  before  they  are  digefted,  by  the  iym- 
P   4  pathy 
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of  the  cream  in  the  duodenum^   though  the 
animals  had  been  fed  upon  different  ali- 
ments; 


{)atby  the  flomach  has  with  the  whole  fyRem;  they 
make  this  opinion  probable  by  many  examples,  where, 
as  foon  as  the  medicine  enters  the  ftomach,  it  fhews 
its  efFc6i  on  fome  ether  parts,  or  glands  of  the 
fyftem;  fee  Dr.  Alston's  Materia  Medica,  on  the 
Cort.  Peruv.  and  Dr.  Whytt  on  Opium.  But  the 
operations  of  aromatics  and  cathartics  upon  fucking 
children,  when  exhibited  to  the  nurfe,  are  undeni- 
able proofs,  that  ihefe  med'.cines  exert  therr  efFe(£ls, 
after  they  have  entered  into  the  blood.  Perhaps  all 
the  operations  of  medicines  conful:  in  their  foflil  part; 
the  furprifing  effe£ts  of  iron,  antimony,  mercury, 
arfenic,  fulphur,  lead,  and  all  mineral  acids  and 
alcalis,  are  fufficient  to  make  this  opinion  probable: 
vegetable  acids  themfelves  may  be  mineral  acids,  modi- 
fied in  the  organization  of  the  vegetable,  which  is 
more  probable  than  to  imagine  a  new  acid  originally 
in  the  vegetable.  I  am  the  more  inclined  to  attribute 
the  power  of  medicine  to  the  foffil  part,  fmce  it  is  well 
known  that  hufks  and  bark  are  not  digeftible,"  and  lince 
even  iron  has  been  found  in  the  blood;  the  component 
parts  of  the  fibres  are  hitherto  uiiknown,  and  may  not 
they  be  cf  the  fcffil  kingdom?    So  that  fome  fofiils  and 

minerals, 
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mentsj  he  found  even  the  fame  pure 
cream,  when  the  animals  were  fed  upon 
putrid  meat,  which  is  alfo  a  procefs  of 
life  to  refift  and  convert  putrefadion,  evi- 
dent in  many  of  the  lower  clafs  of  animals, 
as  maggots,  &c.  which  live  in  and  upon 
putrid  fubftancesi  fo  do  all  vegetables,  (fee 
Dr.  Priestly  on  Air)  by  which  Mr, 
Hunter  fhews,  that  digeftion  is  a  power 
fui  generisy  and  not  a  kind  of  fermen- 
tation, fince  it  converts  putridity  into  a 
nourifhing  chyle;  and  on  the  contrary, 
whenever  the  power  of  digeftion  is  weak, 
and  the  food  undergoes,  by  the  heat  of 
the  ftomach,  its  own  acid  fermenta- 
tion, then  erudtations  take  place.  It  is 
by  the  power  of  life,  that  living  ani- 
mals 


minerals,  when  exhibited  in  difeafes  of  the  folids,  may 
perform  their  effect  by  incorporating  themfcU-es  into  the 
fibres,  repairing  or  renewing  them.  Were  the  mother, 
I  mean  the  ftudy  of  foflblogy,  as  much  courted  by 
phyficians,  as  her  daughter,  botany,  many  ufeful  dif- 
coveries  might  perhaps  be  made:   fee  alfo  note  (t)» 
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rhals   refift   digeftion;     worms,    when  In 
the  inteftinal  tube,   make  their  nidus  as  it 
were  in  it,  inftead  of  being  digefted  or 
deftroyed   by  its    motion.       It   is  by  the 
power  of  life,   that  fyftems  preferve  them- 
felves  without  exertion,   as  we  find  fome 
animals  lying  dormant  for  a  confiderable 
time,   during  the  winter,    without  dying  j 
and   by   the    fame  means,    all    vegetables 
preferve  their  life,  during  the  winter,  elfe 
they   could    not    revive   again,     as    it   is 
commonly    expreffed,     in     the    fummer, 
though  all   thefe  properties  may  be  pro- 
duced mechanically,  or  rather  chymically, 
in  a  manner  not  known  to   us,    by  the 
fubtile  ftrudure  of  the  animal,  and  by  its 
different    motions    and   direftions,    when 
alive. 


SECT. 
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SECT.     IV, 
Of  the  Life  of  the  Blood. 


IN     the    preceding   fedion,     we   have 
explained   that  by  the  word  life,    is 
meant  that  property  of  a  thing,   by  which 
it  diftinguifties  itfelf  from  a  dead  part;   we 
faid  that  a  mufcle  is  called  alive,  while  it 
has  the  power  of  contrading  and  dilating 
alternately,    by  any  ftimulus  which  a  dead 
part    has    not;    we  may   then    fay,    that 
life  confifts  in  motion,   and  death  in  reft; 
and  the  reverfe,    namely,  the  motion  of  a 
body  is  always  according  to  the  quantity 
of  its  life,    and  that  again  is  always  pro- 
portioned  to   the   fluidity   of    the   body; 
parts   the  moft  fluid  ate  poflTefled  of  the 
greateft  motion,    and   the  greateft  power 
of  life :  we  find  accordingly,  that  the  fluids 

are 
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arc  in  all  living  bodies,  more  than  three 
parts  of  the  whole  body;  a  mufcle  may 
be  reduced  to  a  very  fmall  compafs,  when 
dried  and  exhaufted  of  its  fluids,  fo  may 
nerves,  which  {hews  that  hfe  ccnfifts  in 
fluidity  and  motion;  the  blood  then,  in 
which  motion  and  fluidity  are  fo  apparent, 
and  by  which  all  aflimulations  are  carried 
on,  deferves  undoubtedly  the  name  of 
life;  the  life  of  the  blood  is  certainly 
different  from  the  life  of  a  fyftem,  but 
has  all  the  right  to  the  life  of  a  part, 
and  may  be  called  alive  as  much  as  a 
mufcle. 

The  blood  fliews  the  property  of  life, 
by  preferving  itfelf  in  its  fluidity,  while 
confined  in  the  vcfTels;  as  when  we  tie  a 
ligature  on  both  fides  of  an  artery,  fo 
that  the  circulation  ihall  be  flopped,  yet 
the  blood  between  will  remain  fluid  for 
three  hours,  nay  even  if  we  take  out  the 
blood  vefTel,  and  tie  it  on  both  fides,  and 
freeze  it,   and   thaw   it  again,    the  whole 

will 
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will  be  fluid ;  but  if  we  take  the  blood 
out  of  the  blood  veiTel,  it  will  coagulate 
in  a  minute  or  two  5  being  then  refifted 
by  the  heterogenous  air,  which  endeavours 
to  enter  between  its  parts,  and  which  it 
will  refift  by  its  power  of  life,  by  con- 
trading  its  parts  together,  as  a  mufcle  does 
when  pricked,  and  by  that  means  it  ex- 
haufts  its  vital  power,  anc^  coagulates,  fo 
that  both  thefe  phenomena  of  the  blood, 
when  in  andoutof  the  veffelg,  depend  on  its 
power  of  life ;  the  one  in  preferving  itfelf, 
and  the  other  in  refidlng  powers  which 
tend  to  deftroy  it« 

The  coagulation  of  the  blood  depending 
on  its  living  principle,  cannot  be  looked 
upon  as  repugnant  to  all  chymical  and 
mechanical  proceffes;  in  like  manner, 
the  contradion  of  a  mufcle  cannot  bq 
looked  upon  as  fuch,  life  being  quite  diffe- 
rent from  what  we  know  of  other  chymi- 
cal and  mechanical  powers.  That  coa« 
gulation  depends  on  life,    Mr.  Hunter 

ihews 
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fhews  by  the  time  the  blood  takes,  ac« 
cording  to  its  ftate,  in  coagulating,  where 
he  found,  that  the  more  it  is  poffefled  of 
that  principle,  the  fooner  it  coagulates.  The 
coagulable  lymph,  as  long  as  in  theveflels, 
circulates  as  a  fluid,  though  when  out  of 
the  vefl"els,  we  find  it  in  the  form  of  a 
folid;  when  its  power  of  life  is  gone, 
in  which  ftate  it  cannot  be  fit  for  circu- 
lation, it  would  fill  up  the  blood  veffels, 
if  even  we  could  fuppofe  a  fpontaneous 
reparation  from  the  thinner  parts  to  take 
place;  it  is  the  life  which  keeps  it  fluid 
in  the  veflfels,  and  the  life  which  coagu- 
lates it,  when  out  of  the  veflfels,  and 
which  is  always  accompanied  with  motion; 
and  it  is  clear,  that  parts,  when  become 
entirely  motionlefs  and  folid,  are  faid  to 
be  dead;  there  can  be  no  doubt  then,  of 
the  blood  being  alive  in  the  fecond  fenfc 
of  life. 

Though  we  cannot  reafon  from  the  cir- 
xumftances  of  the  blood,  or  any  fluid,  after 

it 
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it  is  taken  out  of  the  veffels,  to  its  quality 
while  in  them,  fxj  yet  I  may  fay,  we 
are  able  to  determine,  even  after  the  blood  is 
taken  out  of  the  veffels,  whether  it  poffefles 
fome  of  the  ftriking  properties  of  Hfe,  and 
\ye  are  more  jufiified  to  call  it  alive,  when 
in  the  veffels,  after  we  find  it  poffefs  pro- 
perties of  life^  even  when  taken  out  of 
them. 

If  the  power  of  coagulation  is  proved 
to  be  produced  by  the  fame  confent  of 
parts,  as  the  contradion  of  a  mufcle,  after 

it 


(x)  Many  chycnifts,  I  imaginej  miftfiok,  when 
£hey  give  us  the  real  properties  of  the  component  parts 
of  the  different  juices  in  the  animalj  by  analyiing  them, 
after  they  are  taken  out  of  the  body  :  for  the  blood  and 
all  other  juicesj  as  foon  as  they  are  drawn  cut  of  their 
veffelsj  and  mixed  with  the  external  air  and  its  acids, 
acquire  diredly  quite  other  properties^  as  is  evident, 
frem  the  experiments  made  onMagaefia  by  Dr,  Black 
and  Dr.  Mac  Bride. 
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it  is  taken  from  the  body;  if  we  alfo  per- 
ceive, as  above  mentioned,  that  the  blood 
poffefles  the  pov^er  of  aflimulationj  if  it 
alfo  pofTeffes  that  power  of  reafling  and 
refifting  all  heterogenous  bodies,  that  threa- 
ten to  deftroy  the  body,  &c.  I  fay,  then 
the  blood  certainly  is  intitled  to  the  name 
of  life,  as  well  as  any  other  part  of  the 
body;  it  certainly  is  not  jpoflefled  of  all 
the  properties,  v/hich  are  produced  in 
lyftems,  as  a  refult  of  the  whole,  yet  its 
exhibiting  fome  properties  of  life,  entitles 
it  to  be  named  alive. 

Let  us  now  examine  the  proofs  of  Mr. 
Hunter  upon  this  fubjeft,  and  the  ob- 
jeftions  made  to  them  by  Dr.  Hendy,  (y) 
for  which,  we  (hall  give  the  reader  the 
words   of  Mr.  Hunter,    as   related   by 

Dr. 


(y)  In  his  Treatlfe,  entitled  an  Eflay  on  Glandular 
Secretion,  and  an  Enquiry  into  the  Opinion  of  Mr. 
Hunter  that  the  Blood  is  alive. 
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Dr.  Hendy,  and  extrad   Dr,  Hendy's 
objections  as  concifely  as  poflible. 

Mr.  Hunter's  firft  proof  is,  fays  Dr. 
Hendy,  "  becaufe  it  unites  living  parts 
"  in  fome  circumftances,  as  certainly  as 
"the  recent  juices  of  the  branch  of  one 
'^  tree,  unite  with  that  of  another:"  to 
which  Dr.  Hendy  objeds,  ^^  That  ths 
*'  gardener  does  not  depend  on  the  juices, 
**  but  endeavours  to  oppofe  certain  grafts- 
"  to  fimilar  parts  of  the  flocks;  which  be 
*^  applies  together,  as  foon  as  the  incifiohs 
**  are  made,  not  that  he  wants  the  recent 
**  juices,  but  becaufe  the  vegetating  powers 
'^  are  ftill  vigorous;  and  on  this  account, 
^*  he  prefers  a  particular  feafon  of  the 
*^  year.'* 

If  life  be  taken  in  the  fenfe  of  growth, 
(fedl.  3.)  it  is  certain,  that  the  fluids 
or  juices  of  the  tree  are  the  very 
fame  with  that  which  Dr.  Hendy  calls 
the  *'  vigpr  of  vegetation  "  for  which 
E  reafon. 


^' 


"**  *o  re^n,  grafting  never  can  be  done  in 
5  CO  ^^yter,  when  tjiat  life  is  not  in  adion, 
^  i^  kwery  weak ;  and  for  that  very  reafon  too, 
n  old  tree,  where  that  juice  or  life  is 
gone,  can  never  be  grafted^  Dr.  Blagden, 
in  the  experiments  and  obfervations  in  a 
heated  room,  juftly  obferves,  '^  that  the 
*^  fudden  melting  of  fnow  which  falls 
**  upon  grafs,  is  owing  to  the  vital  power 
'*  which  they  polTefs  in  common  with 
**  animals,  f^zj  fince  that  of  the  adjoining 
**  gravel  walk,  continue  fo  many  hours 
"  unthawedj"  he  fays  farther,  "  moift 
**  dead  flicks  are  often  found  frozen  quite 
**  hard,  when,  in  the  fame  garden,  the 
"  tender  growing  twigs  are  not  at  all  af- 
*•  feded^  and  many  herbaceous  vegetables, 
*^*  of  no  great  fize,  refift  every  winter  de- 
"  grees  of  cold,  which  are  found  fufficient 


<*  to  freeze  large  bodies  of  water." 


For 


(z)  And  which  is  th^ir  internal  motion  a^d  heat. 
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For  a  further  explanation  I  (hall  give 
the  reader  Mr,  Hunter's  words,  in  a 
paper  read  at  the  Royal  Society,  June  24, 
1 77  J,  which   are  the  following  : 

*^  To  afcertain  whether  vegetables  could 
*^  be  frozen,  and  afterwards  retain  ail  their 
*'  properties  when  thawed,  or  had  the 
'*  fame  power  of  generating  heat  with 
**  animals,  I  made  feveral  experiments. 
**  Vegetable  juices  when  fqaeezed  out  of 
**  a  green  plant,  fach  as  cabbage  and  fpin- 
*^  nage,  froze  in  a  cold  about  29'' j  and 
"  between  29"^  and  30*  thawed  again, 
**  which  is  about  4°  above  the  point  at 
*«  which  the  animal  juices  freeze  and 
**  thaw." 

"  I.   I  took   a  young  growing  bean,   a« 

**  bout  three  inches  lon^-  in  the  (lalk, 
**  and  put  it  into  the  leaden  velTel  with 
^*  common  water,  and  then  immerfed  the 
/*  whole  into  the  cold  mixture.  The  w-a- 
*«  ter  very  foon  froze  all  round  it ;  how-- 
E  2  *^  ever 
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**  ever  the  bean  itfelf  took  up  a  longer 
'*  time  In  freezing  than  the  fame  quan- 
**  tity  of  water  would  have  done  ;  yet  it 
«*  did  freeze,  and  was  afterwards  thawed, 
**  and  planted  in  the  ground,,  but  it  foon 
'*  withered.  The  fame  experiment  was 
**  made  upon  the  bulbous  roots  of  tulips, 
*^  and  with  the  fame  fuccefs." 

"  II.  A  young  Scotch  fir,  which  had 
*^  two  compleat  (hoots  and  a  third  grow- 
**  ing,  and  which  confequently  vi^as  in  its 
*'  third  year,  was  put  into  the  cold  mix- 
•*  ture  which  was  between  15°  and  17°. 
**  The  laft  fhoot  froze  with  great  diffi- 
**  culty,  which  appeared  to  be  owing  in 
**  fome  meafure  to  the  repulfion  between 
<*  the  plant  and  the  water.  When  thawed, 
"  the  young  fiioot  w^s  found  flaccid.  It 
<«  was  planted  ;  the  firft  and  fecond  flioot 
<*  we  found  retained  life,  while  the  third, 
««  or  growing  (hoot,  withered.** 

III.  *^  A 
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'*  III.  A  young  flioot  of  growing  oats 
**  with  three  leaves,  had  one  of  the  leaves 
**  put  into  the  cold  mixture  at  22% 
*'  and  it  loon  was  frozen.  The  roots  v^ere 
*^  next  put  in,  but  did  not  freeze;  and 
*^  when  put  into  the  ground,  the  whole 
**  grew,  excepting  the  leaf  which  had 
"  been  frozen.  The  fame  experiment 
*'  was  made  upon  the  leaves  and  roots  of 
•^  a  young  bean,  and  attended  with  the 
"  fame  fuccefs." 

**  IV.  A  leaf  taken  from  a  growing  bean 
"  was  put  into  the  cold  mixture,  and 
**  frozen,  and  afterwards  thawed,  which 
"  fcrved  as  a  ftandard.  Another  freih 
"  leaf  was  taken  and  bent  in  the  middle 
"upon  itfelf ;  a  fmall  fliallow  leaden  vef- 
"  fel  was  put  upon  the  top  of  the  cold 
"  mixture,  and  the  two  leaves  put  upon 
•'its  bottom;  but  one  half  of  each  leaf 
"  was  not  allowed  to  touch  the  veflel  by 
**  the  bend  ;  the  cold  mixture  was  be- 
^*  tween  17°  and  15°,   and  the  atmofphere 

E    3  23*. 
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'^  22%  The  furfaces  of  the  two  leaves 
*^  which  were  in  conta6t  with  the  lead 
*^  were  foon  frozen  in  both  ;  but  thofe 
**  furfaces  which  rofe  at  right  angles, 
**  and  were  therefore  only  in  contaft  with 
**  the  cold  atmofphere,  did  not  freeze  in 
*'  equal  times ;  the  one  that  had  gone 
**  through  this  procefs  before,  froze  much 
*^  fooner  than  the  frefli  one.  The  above 
**  experiment  was  repeated  when  the  cold 
*^  mi^^ture  was  at  25%  24%  and  the  at- 
**  mofphere  nearly  the  fame,  and  with  the 
**  fame  fuccefs ;  only  the  leaves  were  Ion- 
*^  ger  in  freezing,  efpecially  the  frelh 
**  leaf." 

*^  V.  The  vegetable  juices  above  men- 
*^  tioned  bfeing  frozen  in  the  leaden  vef- 
**  fel,  the  cold  mixture  at  28%  and  the 
*'  atmofphere  the  fame,  a  growing  fir- 
*^  {hoot  was  laid  upon  the  farface,  alfo 
**  a  bean-leaf;  and  upon  remaining  there 
«^  feme  minutes,  they  were  found  to  have 

*'  thawed 
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**  thawed  the  furface  on  which  they  lay* 
**  This  I  thought  might  arife  from  the 
**  greater  warmth  of  thefe  fubftances  at 
*^  the  time  of  application;  but  by  moving 
**  the  fir-ilioot  to  another  part,  we  had 
**  the  fame  effect  produced." 

**  VI.  A  frefli  leaf  of  a  bean  was  ex- 
'*  aftly  wei^-^hed  ;  it  was  then  put  into 
**  the  c  )id  atmofphere  and  frozen.  In 
**  this  ilaie  it  was  put  back  into  the  fame 
**  fcale,  and  allowed  to  thaw.  No  altera- 
**  tion  in  the  weight  was  produced.'' 

*'  From  the  foregoing  experiments  it 
*'  appears ;  firil,  that  plants  when  in  a 
**  ftate  of  adual  vegetation,  or  even  in 
**  fuch  a  ftate  as  to  be  capable  of  vege- 
**  tating  under  certain  circum (lances,  muft 
*'  be  deprived  of  their  principle  of  vege-- 
"  tation  before  they  can  be  frozen.  Se- 
"  condly.  Vegetables  have  a  power  with- 
"  in  themfelves  of  producing  or  genera- 
**  ting  heat  -,  but  not  always  in  propor- 
E  4  V  ^'^^n 
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*^  tlon  to  the  diminution  of  heat  by  appli- 
**  cation  of  cold,  fo  as  to  retain  at  all 
**  times  an  uniform  degree  of  heat:  for 
*.*  the  internal  temperature  of  vegetables 
**  is  fufceptible  of  variations  to  a  much 
^*  greater  extent  indeed  than  that  of  the 
*^  more  imperfeft  animals ;  but  ftill  writh-- 
*'  in  certain  limits.  Beyond  thefe  limits 
**  the  principle  of  vegetable,  as  of  animal 
'*  life,  refifts  any  further  change.  Thirdly, 
*^  the  heat  of  vegetables  varies,  according 
*^  to  the  temperature  of  the  medium  in 
**  which  they  are,  v^hich  we  difcover  by 
**  varying  that  temperature,  and  obferv- 
**  ing  the  heat  of  the  vegetable.  Fourth- 
**  ly,  the  expence  of  the  vegetating  powers 
*'  in  this  cafe  is  proportioned  to  the  ne- 
'rceffity,  and  the  whole  vegetable  powers 
*y  may  be  exhaufted  in  this  way.  Fifthly, 
**  this  power  is  moft  probably  in  propor- 
"  tion  to  the  perfedion  of  the  plant,  the 
«'  natural  heat  proper  to  each  fpecies,  and 
**  the  age  of  each  individual.  It  may  alfo 
t«  perhaps  depend,  in  fome  degree,  on  o-r 
'  */  ther 
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'*  ther  circumftances  not  hitherto  obferv- 
**  cd  :  for  in  experiment  II.  the  old  flioot 
**  did  not  loofe  its  powers,  while  that 
*^  which  was  young  or  growing  did ;  and 
"  in  experiment  III.  and  IV.  we  found, 
*^  that  the  young  growing  flioot  of  the 
**  fir  was  with  great  difficulty  frozen  at 
'*  io%  while  a  bean-leaf  was  eafily  frozen 
**  at  22° :  and  in  experiment  V.  the  young 
**  flioot  of  the  fir  thawed  the  ice  at  28% 
*^  much  fafl:er  than  the  leaf  of  the  bean. 
**  Sixthly,  it  is  probably,  by  means  of 
*^  this  principle,  that  vegetables  are  adapt- 
**  ed  to  different  climates.  Seventhly,  that 
*^  fufpenfion  of  the  fundions  of  vegeta- 
^^  ble  life,  which  takes  place  during  the 
^*  winter  feafon,  is  probably  owing  to  their 
**  being  fufceptible  of  fuch  a  great  vari- 
**  ation  of  internal  temperature.  Eighthly, 
**  the  roots  of  ^/egetables  are  capable  of 
"  refifting  cold  more  than  the  fl:em  or 
*'  leaf  5  therefore,  though  the  fl:em  be 
"  killed  by  cold,  the  root  may  be  pre- 
"  ferved,  as  daily  experience  evinces.    The 

**  texture 
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**  texture  of  vegetables  alters  very  much 
'^  by  the  lofs  of  life,  efpecially  thofe  vi^hich 
**  are  watery  and  young  i  from  being  bri- 
'^  tie  and  crifp  they  become  tough  and 
**  flexible.  The  leaf  of  a  bean  when  in 
**  full  health  is  thick  and  maffy,  repels 
*^  water  as  if  greafy,  and  will  often  break 
**  before  it  is  confiderably  bent ;  but  if 
"*  it  is  killed  flowly  by  cold,  it  will  lofe 
«^  all  thefe  properties,  becoming  then  pli- 
"  able  and  flaccid  5  deprived  of  its  power 
*«  of  repelling  water,  it  is  eafily  made  wet, 
^^  and  appears  like  boiled  greens-  If  kil- 
*^led  quickly,  by  being  frozen  immedi- 
^^  ately,  it  will  remain  in  the  fame  ftate 
«^  as  when  alive  5  but  upon  thawing,  will 
**  immediately  lofe  all  its  former  texture. 
*«  This  is  fo  remarkable,  that  it  vt^ould 
«*  induce  one  to  believe,  that  it  loft  confi- 
<«  derably  of  its  fubftance;  but  from  ex- 
««  periment  VI.  it  is  evident  that  it  does 
«<  not.    The  fame  thing  happens  to  a  plant 


*^  when 


(    59    ) 

««  when  killed  by  eleftricity  (aa).  If  a 
<^  growing  juicy  plant  receives  a  ftroke  of 
*'  eledricity  fufficient  to  kill  it,  its  leaves 
**  droop,  and  the  whole  becomes  flexi- 
^<ble." 

All  which  proves  that  life  and  the  vege- 
tating powers  are  one  and  the  fame  thing. 
I  do  not  know  what  Dr.  Hendy  means, 
by  "  oppofing  certain  grafts  to  fimilar 
"  parts,"  unlefs  he  thinks  that  the  pores 
of  the  piece  grafted  and  thofe  of  the  tree 
may  be  fo  fitted  together,  that  there  might 
be  a  free  paffage  and  circulation  for  the 
juices  to  enter  from  all  fides  of  the  tree  to 
the  piece  grafted,  fo  as  to  unite  it,  and 
to  perform  in  that  piece  the  adion  of  life, 
tho*  I  do  not  believe  it  poflible,  to  fit  the 
pores  of  the  piece  to  thofe  of  the  tree. 

Nature 


(aa)  To  kill  a  whole  plant  by  eleflrkity,  it  is  ne- 
cefiary  to  apply  the  cordudlor,  o*r  give  a  fhock  to  every 
projeding  part ;  for  any  p^rt  that  is  out  of  the  line  of 
dire£lion  will  ftiil  retain  life. 
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Nature  grafts,  as  it  were,  in  the  fame 
manner  the  animal  body,  by  the  procefs  of 
granulation  and  cicatrization,  which  agree 
in  all  circumftances  with  grafting  -,  cold  and 
old  age  are  in  both  cafes  unfavourable  fbb). 

The  fecond  proof  of  Mr.  Hunter,  is 
^«  were  either  of  thefe  fluids  to  be  confi- 
**  dered  as  extraneous  or  dead  matter, 
**  they  would  aft  as  ftimuli,  and  no  u- 
*^  nion  would  take  place,  either  in  the 
**  vegetable  or  animal  kingdom."  Here  I 
plainly  find  that  Mr,  Hunter  agrees  with 
me  in  not  confining  life  to  the  blood  a- 
lonc,  but  in  extending  it  to  all  fluids  in 

general, 

(bb)  I  cannot  help  making  a  philofophical  remark, 
namely,  that  nature  always  combines,  as  it  were,  with 
every  evil  a  fomething  which  prevents  the  very  procefs 
of  the  evil  itfelf.  Thus  in  young  perfons  where  there 
is  danger  of  general  inflammation  by  the  vigour  of  the 
blood,  that  very  vigour  is  the  caufe  of  producing  kind 
fupperation  and  granulation  ;  and  in  old  age,  when  gra- 
nulation is  not  favourable,  it  is  commonly  the  very 
fame  weaknefs  which  prevents  general  inflammation. 
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general,  and  there  is  no  doubt  that  all 
extraneous  matter  adts  as  ftimuli  -,  the 
blood  itfelf,  as  foon  as  it  cannot  be  as  an 
homogenous  principle,  conftantly  changed, 
and  affimulated,  (feft.  2.)  flimulates  the 
parts  it  runs  to,  as  is  plain  from  the  cir- 
cumftances  of  inflammation,  v/here  the 
fmall  veflels  are  contraded,  and  conftantly 
ftimulated  by  the  flow  of  blood.  In  acute 
rheumatifm  that  kind  of  ftimulation  is  fo 
ftrong  as  to  caufe  (according  to  my  o- 
pinion)  the  conftant  metaftafis. 

The  tefticle  of  the  cock  which  Mr.  Hun  ^ 
TER  introduced  into  the  belly  of  a  li- 
ving hen,  and  found  it  injected  by  in- 
jeding  the  liver  of  the  hen,  and  which 
he  alledges  as  a  proof  of  his  opinion,  is 
objedted  to  by  Dr,  H  e  n  d  y,  namely, 
*«  that  fince,  according  to  Mr.  Hunter's 
«*  idea,  any  dead  matter  produces  a  kind 
"  of  procefs,  to  throw  off  the  dead  from 
*•  the  living  part  j  why  did  not  the  tef- 
"  tide  of  the  cock  caufe  that  procefs  to 

**  begin  ? 
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**  begin?*'  But  let  me  afk  Dr.  Hendy, 
why  does  not  the  grafted  piece  deftroy 
the  fiock  5  the  reafon  is  plain,  namely, 
that  the  adion  of  the  flock  and  its  juices 
overcomes  the  ftimulus  of  the  grafted 
piece,  and  gives  it  life  as  it  were,  in 
uniting  it  5  in  the  fame  manner  as  the 
recent  tefticle  becomes  an  homogenous 
part  of  the  hen,  and  unites  with  it,  in- 
ftead  of  adting  upon  it  as  a  ftimulus  5  but 
that  great  mafs  of  fluids  in  the  animal 
body,  were  it  to  be  merely  paflive  and 
extraneous,  and  to  ferve  only  to  keep 
the  fides  of  the  vefTels  diftended,  it  cer- 
tainly would  deftroy  the  fyftem  by  its  fti- 
mulation,  inftead  of  which,  it  is  now  the 
very  principle  which  guards  it  from  being 
deftroyed  by  external  ftimuli  (fed:.  3.). 

Mr.  Hunter's  third  proof  is,  ''  that 
«*  the  blood  becomes  vafcular,  fo  that  after 
<^  amputation  the  coagulum  may  be'  in- 
**  jedted  by  injedting  the  extremities  of 
"  the  arteries,"  whiqh  pha^nomenon  Dr* 

Hendy 
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Hendy  endeavours  to  account  for,  by 
the  elongation  of  the  arteries,  and  which 
he  thinks  is  alfo  the  caufe  of  union  in 
inflammation,  commonly  called,  healing 
by  the  firjl  intention,  as  we  obferve  in 
the  adhefions  of  an  inflamed  pleura ;  and 
in  the  cafe  of  Du  Hamel,  who  placed 
the  fpurs  of  a  cock  upon  the  comb  when 
inflamed,  and  grew  there  uniting  with  the 
comb;  Dr.  Hendy  therefore  fays,  "that 
*^  it  was  not  the  coagulum,  but  the  elon- 
«^  gated  arteries  which  run  thro'  the  coa* 
"  gulum,  which  was  injeaed."  I  believe 
all  thefe  fadts  will  be  a  ftrong  proof  to 
confirm  Mr.  Hunter's  idea;  becaufe  it 
is  not  enough  to  know  that  an  elongation 
takes  place  (if  even  we  fhould  fuppofe  it) 
but  we  ought  to  know  alfo  in  what  man- 
ner and  by  what  means  it  takes  place; 
and  is  it  not  to  be  fuppofed,  that  elonga- 
tion is  occafioned  by  the  converiion  of 
fluids  into  folids,  which  is  done  by  the 
fluids  in  general  uniting  the  ^idit^  of  the 
veflfels,  and  which  Mr,  Hunter  pro^ 

perly 
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perly  calls,  the  adhefive  injiammatton  ?  Dir 
Hamel's  cafe  may  be  explained  in  the 
fame  mannei.  We  may  farther  fay,  that 
the  fluids  furrounding  the  fibres  are  the 
caufe  of  that  procefs  from  all  its  circum- 
ftances.  Inflammations  of  the  extremities 
do  not  heal  fo  kindly,  becaufe  not  furround* 
edfo  much  with  living  fluids;  in  young  men, 
when  the  confl:ant  converfion  of  folids  and 
fluids  is  in  its  greateft  vigor,  the  caufe  of . 
growth,  kind  fuppuration  and  granulation 
take  oftner  place  than  in  old  age,  and  no 
body  ever  doubted  that  old  age  is  combined 
with  a  deprivation  of  the  fluids,  and  youth 
with  a  repletion  of  them  5  and  befides  all 
thefe,  r  think,  in  amputation,  no  elonga- 
tion of  the  arteries  takes  place,  and  the 
conclufion  of  Dr.  Hendy,  even  according 
to  his  idea  of  union  in  inflammation, 
I  think,  is  a  little  too  quick,  fince  that 
elongation  is  only  in  confequence  of  the 
furrounding  found  and  living  parts,  whereas 
by  amputation,  when  the  ftump  is  expo- 
ftd  to  extraneous   bodies,  a   contraflion, 

not 
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not  an  elongation,  takes  place,  as  we 
really  find,  that  all  the  little  branches  of 
the  arteries  in  the  flump  fhrink,  inftead 
of  being  elongated  j  and  it  is  always  the 
nature  of  living  parts,  when  expofed  to 
extraneous  bodies,  to  contract  themfelves, 
in  order  to  prevent  and  refiil  the  detri- 
mental effeds  of  the  extraneous  bodies. 
It  is  by  the  fame  law,  that  the  blood 
coagulates,  (fedt.  2.) 

The  (hrlnking  of  the  arteries  in  ampu- 
tation leads  Dr.  Hunter,  in  his  lectures, 
to  blame  the  method  of  fecuring  each  little 
branch  of  the  arteries  in  amputation,  to 
prevent  an  hemorrhage;  he  fays,  it  is 
torturing  the  patient  ufelefsly,  becaufe 
,  thofe  little  branches  commonly  ihrink  of 
their  own  accord  5  I  believe  therefore,  that 
it  was  the  coagula,  and  not  the  branches 
of  the  arteries,  which  were  injeded. 

Dr.  Hendy  goes  on  further  with  his 
objedion,    *«  the   blood   'm   its  coagulated 
F  >*  ftate. 


(     66     ) 

"  ftate,  cannot  poflibly  be  faid  to  poffefs 
*Mife."  Mr,  Hunter  agrees  to  view 
the  blood  as  a  fluid,  as  Mr.  Hunter 
expreffes  his  words,  "  that  in  the  nature 
"  of  things,  there  is  not  a  more  intimate 
«'  conne^Slion  between  life  and  folid,  than 
**  between  life  and  fluid,  by  coagulation 
**  the  blood  loofes  its  fluidity  and  becomes 
**  folid 3  he  there  fays,  that  fince  life  is, 
**  according  to  Mr.  Hunter  himfelf,  that 
**  property  of  irratability,  by  the  aftion 
**  of  any  ftimuli,  the  coagulum  has  not 
*'  fuch  irratability,  and  therefore  cannot 
«  be  alive." 

Though  it  is  certain,  that  a  prioriy 
there  is  no  more  intimate  connexion  be- 
tween fluid  and  life,  than  between  folid 
and  life,  yet  I  think,  a  pojleriori,  we 
never  find  life  exift  without  the  union 
of  the  three  principles,  folid,  fluid,  and 
vapor,  (fed:,  i.)  The  blood,  in  a  coa- 
gulated ftate,  certainly  does  not  poffefs 
life,    but  that  principle  of  coagulation  it- 

felf 


(    67    ) 

felf  is  owing  to  its  irritability,  and  is  a 
principle  of  life,  the  fame  as  the  irritation 
and  contradion  of  a  mufcle  is  called  its 
living  principle,  though  when  remaining 
contraded,    the  mufcle  is  faid  to  be  dead. 

The  fourth  argument  of  Mr,  Hunter 
is  very  convincing  ;  his  words  are,  *'  blood 
*^  taken  from  the  arm,  in  the  mod  inteofe 
**  cold  which  the  human  body  can  bear, 
*^  raifes    the    thermometer    to    the   fame 
^^  height,     as    blood   taken   in   the   moft 
**  fultry    heat."     It   is   certain,    that   the 
peculiar  property   of  life,    to   refill:   both 
cold  and  heat,   is  done  by   the  different 
circulation    of  the   fluids,    (fed.  3.)   and 
therefore  cold  and  heat  will  not  change 
the  degree  of  warmth  in  the  blood j   but 
were    this    property    to    confift    in    the 
fibres   only,    and    the    blood   be    merely 
paffive,   then  certainly,  the  moment  the 
blood   Is   drawn   out    of    the    fibres,     it 
would  be  cold  or  warm,  according  to  the 
degree  of  the  atmofphere^    as   all   other 
F  z  dead 


/     68     ) 

dead  bodies.  The  objedion  of  Dr. 
Hendy,  that  it  cools  in  Icfs  than  two 
hours,  is  I  think  very  futile  ;  Mr. 
Hunter  never  intended  to  fay,  that 
blood  is  fo  much  alive,  as  never  to  die; 
it  is  fufficient,  that  after  it  has  been  drawn 
for  fome  time  out  of  the  veflels,  and  from 
the  animal  fyftem,  it  retains  the  moft  ftri- 
king  properties  of  life,  fo  as  to  raife  the 
thermometer  to  the  fame  height,  in  diffe- 
rent degrees  of  heat :  Dr.  Hendy  agrees  to 
call  a  mufcle  alive,  when  feparated  from 
the  animal,  as  long  as  it  is  irritable,  and 
contradts  itfelf  alternately;  though  he 
certainly  often  faw  the  mufcle  reft  in  lefs 
than  two  hours  time,  and  in  my  opinion, 
the  life  or  irritation  of  the  mufcle  itfelf 
confifts  in  its  fluidity,  conncfted  with 
its  fibres;  a  dry  mufcle  never  is  irri- 
table, (cc) 

The 


{cc)  That  is  very  probable,    if  we  confider  that 
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The  fifth  argument  is,  **  blood  is  ca- 
**  pable  of  being  aQed  upon  by  a  ftimulus, 
**  for  it  coagulates  on  expofure,  as  cer- 
**  tainly  as  the  cavity  of  the  thorax  or 
**  abdomen  inflames  from  the  fame  caufe." 
Dr.  Hendy  feems  here  to  laugh  at  this 
argument,  as  being  very  ridiculous,  and 
fays,  **  v^e  may  as  well  fay  a  jelly  is  alive, 
*^  becaufe  it  coagulates  by  expofure  to  air:*' 
but  I  think  there  is  a  difference  between 
the  coagulation  of  a  jelly,  and  that  of  the 
blood,  becaufe  a  jelly  will  coagulate,  if 
even  in  a  vrffel  j  but  the  blood,  as  long 
as  in  the  velTels,  will  refift  cold;  the  co- 
agoUtion  of  a  jelly  is  a  mere  paflive  body 
to  the  cold,  whereas  that  of  the  blood  is 
done  by  its  living  principle  of  contraction, 
as  the  mflammation  of  the  thorax  or  ab- 
F  3  domen 


mufcles  of  animals  in  full  health,  abounding  with 
proper  fluids,  when  cut  acrofs,  fhew  a  more  remark- 
able retra£lion  towards  each  extremity,  than  the 
mufcles  of  animals  in  a  languilhing  ftate  and  exhaufted 
of  their  fluids. 
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domen  is  done  by  their  living  principles  of 
contradion  and  refilling  the  cold  5  all 
jellies  will  coagulate  alike,  and  in  one 
given  time,  when  in  the  fame  degree  of 
cold,  and  evaporate  to  the  fame  confift- 
encej  whereas,  blood  will  differ  in  the 
time  of  coagulation,  in  proportion  to  the 
difference  of  its  being  found  or  difeafed, 
that  is,  according  to  its  principle  of  life, 
as  appears  from  the  following  argument 
of  Mr.  Hunter,  which  is  the  fixth; 
"  The  more  it  is  alive,  (i.  e.  the  more 
**  the  animal  is  in  health)  the  fooner  it 
**  coagulates  on  expofure,  and  the  more 
**  it  has  loft  of  its  living  principle,  as  in 
*'  cafe  of  violent  inflammation,  the  Icfs  it 
**  is  fenfible  to  the  ftimulus  produced  from 
*'  its  being  expofed,  and  the  later  it  coa- 
*'  gulates."  Upon  which  Dr.  Hendy  re- 
marks, **  It  is  a  very  curious  kind  of  life, 
*^  that  the  more  it  is  alive  the  fooner  it 
**  dies,  whereas  in  other  kinds  of  life,  we 
**'  find  the  contrary."  To  which  I  anfwer, 
that  that  VQTy  curious  and  comical  kind 

of 
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of  life  Is  to  be  found  in  all  nature,  and 
agrees  with  the  laws  of  readion,  (fedt.  2.) 
fo  that  certainly  any  fubftance  dies  the 
fooner,  under  the  fame  circumftances, 
the  more  it  is  alive,  that  is,  the  ftronger 
it  tea  ":  a  thia  reed  will  fufFer  the 
biaft  oi  the  n  ol:  violent  gufl  of  wind, 
and  not  be  broken;  whereas,  the  great 
oak  tree,  by  the  fame  force,  will  be 
crafhed  to  pieces;  nobody  ever  thought 
that^  this  is  owing  to  the  reed's "  being 
ilronger  than  the  oak,  but  becaufe  one 
yicMs  to  the  adlion,  and  the  other  reads; 
vegetables,  and  many  of  the  lower  clafs  of 
animals,  will  continue  alive  in  a  dormant 
ftate  during  ihe  v/inter  without  nourifli- 
ment,  (fedl.  3.)  vyhereas  the  higher  clafs  of 
animals  will  foon  die,  underthe  fame circum« 
fiance;  many  difeafes  will  feize  a ftrong  per- 
fon,  whereas  the  weak  will  efcape  them,  if 
even  expofed  to  the  fame  caufes;  expofure 
to  cold  will  be  more  hurtful  to  a  fanguine, 
than  to  a  melancholic  or  hypochondriac 
temper,  fo  that  weaknefs  is  not  always  a 
F  4  predif- 
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predifponent  caufe  to  difeafes,  or  to  be 
affbaed  by  ftimuli,  as  Dr.  Hendy  tbinks, 
but  on  the  contrary 5  Dr.  Fordyce,  in 
his  ledures  for  the  fame  reafon,  makes  a 
difference  between  irritability  and  weak- 
nefs;  (fe<9:.  2.)  after  a  part  has  been  for 
a  long  time  difeafed,  it  certainly  loofes 
that  power  of  readlion,  though  it  is  very 
irritable,  fo  as  to  be  deftroyed  by  any 
ftimuli.  It  is  by  this  very  principle,  that 
the  blood,  in  inflamed  cafes,  does  not  re^ 
aft,  the  ftimulus  therefore  is  not  fo  great, 
as  that  it  fhould  coagulate,  whereas  in  a 
found  ftate,  it  readls  with  the  greateft 
force,  fo  as  to  exhauft  its  life,  and  coa- 
gulates diredly. 

Mr.  Hunter  does  not  mean,  that  the 
blood  never  coagulates  but  by  ftimuli  y  he 
hardly  would  commit  fuch  a  grofs  miftake, 
though  the  infufing  of  blood  in  the  brain, 
which  Dr.  Hendy  thought  to  be  a  great 
proof  of  the  blood's  coagulating  without  a 
ftimulus,   might  be  owing  to  the  ftimuli  of 

the 
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the  meninges  3  but  death  itfelf,  in  which 
the  blood  coagulates,  is  not  done  by 
ftimuli,  but  by  a  natural  ceffation  of  life. 
fddj  Mr.  Hunter  therefore  can  only 
mean,  that  as  long  as  the  blood  is  alive, 
it  coagulates  by  ftimuli  alfo,  and  the  more 

it 


(dd)  Mr.  Hunter,  thinks  that  even  the  coagu- 
lation in  death  is  produced  by  a  ftimulusj  fince 
he  has  obferved,  that  whenever  an  animal  dies 
fuddenly,  as  he  often  kilFd  animals  by  ele(Sliicity,  fo 
that  the  living  principles  are  dellroyed  at  once,  that 
then  all  the  mufcles  are  in  a  relaxed  ftate,  and  the 
blood  is  not  coagulated  3  whereas  when  the  animal 
dies  a  natural  death,  or  in  a  difeafe,  contraction 
and  coagulation  take  place  gradually,  by  the  living 
powers  readting  the  ftimulus,  namely  death;  he  has 
made  the  fame  obfervation  on  a  man,  who  lately  died 
fuddenly  in  a  paffion,  that  his  mufcles  were  relaxed, 
and  his  blood  not  coagulated;  which  proves  alfo, 
that  the  coagulation  of  the  blood,  and  the  contradlion 
of  the  mufcles,  depend  on  one  and  the  fame  principle 
of  life,  as  I  have  remarked  throughout  the  whole^ 
but  in  the  experiments  on  the  blood,  made  by  Mr. 
Hev/son,  it  feems,.  that  the  mere  ceffation  of  motion 
is  able  to  coagulate  the  blood.  See  his  experimental 
Inquiry,  &c.  pag?  21. 
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it  is  alive,  the  more  it  refifts  the  ftitnuh\ 
and  the  fooner  it  exhaufts  its  power  of 
life  by  this  great  exertion,  and  being  over- 
come by  the  ftimuli  it  fooner  coagulates, 
not  that  there  are  no  other  means  of  coa- 
gulation befides  ftimuli. 

The  feverith  argument  is  very  con- 
vincing ;  fays  Mr.  Hunter,  "  the 
**  blood  preferves  life  in  different  parts 
"  of  the  body;  when  the  nerves  going  to 
*'  a  part  are  tied  or  cut,  the  part  be- 
*^  comes  paralitic,  and  lofes  all  power  of 
"  motion,  but  it  does  not  mortify.  If 
**  the  artery  be  cut,  the  part  dies,  and  a 
*^  mortification  enfues,"  to  which  Dr. 
Hendy  objects,  that  this  will  prove  no 
more  than  that  there  is  nourifliment  chiefly 
conveyed  by  the  arteries,  and  not  by  the 
nerves,  and  he  thinks  **  that  the  a- 
**  naftomofirtg  branches  of  the  nerves 
**  continue  the  circulation  of  the  fluids, 
"  and    which    depend  ,upon    the    adion 
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**  of  the  follds  produced  by  the  nervous  in- 
"  fluence."  The  difference  which  Dr. 
Hendy  makes  between  nourifliment  and 
life,  I  have  confuted  already  in  the  firft 
argument,  becaufe  nourifhment  is  perform- 
ed by  a  conftant  converfion  of  the  three 
principles  in  which  life  confifts,  or  which 
is  at  leaft  never  feparable  from  life ;  and 
concerning  his  opinion  of  anaftomofing 
branches  of  nerves,  it  may  be  rejeded  by 
the  following  arguments : 

I  ft.  Were  there  any  anaftomofing 
branches,  motion  would  continue  in  the 
fame  manner  as  the  anatomofing  branches 
of  the  blood  veflels  keep  up  the  circu- 
lation, fo  as  to  prevent  putrefad:ion,  tho' 
the  large  veflels  are  tied,  as  is  {^^x\  by  the 
application  of  a  turnicate  upon  the  bafi- 
lick  vein,  and  artery,  where  the  circula- 
tion of  the  hand  and  wrift  is  kept  up  by 
the  anaftomofing  branches. 

2d]y. 
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2dly.  If  the  principle  nerve  is  cut  ofF, 
no  anaftomofation  is  to  be  thought  of. 
(Though  it  might  be  faid  that  the  nerves 
which  are  in  the  mufcular  coat  of  the  blood 
veffels,  prevent  putrefadion.)  As  foon  as 
the  communication  of  the  principle  nerve 
is  taken  from  the  common  fenforium  or 
encephalen,  all  their  branches  are  dead 
alfo,  and  have  no  more  communication 
with   the  principles  of  fenfation. 

gdly.  There  is  a  very  material  diffe- 
rence between  nerves  and  blood  veflels ; 
any  fet  of  blood  veffels  will  ferve  in 
any  part  of  the  fyftem  to  keep  up  cir- 
culation and  refift  putrefadlion,  whereas 
by  nerves  we  obferve,  that  each  fet  has 
its  particular  office,  which  another  can- 
not fupply :  the  nerves  running  to  the 
eyes,  are  fit  for  vifion,  as  thofe  to  the 
ear  for  found  only,  and  fo  with  the  other 
fenfes,  they  have  each  different  feelings ; 

all 
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all  which  mufl  be  accounted  for  by  the 
different  reaction  of  the  different  nerves 
(fedt.  2.),  according  to  their  nature.  Some 
phyfiologifls  carry  this  point  fo  far  as  to 
attribute  certain  ftimuli  to  certain  nerves  j 
thus  they  fay  jalap  i':^  a  fpecif.c  fl:inr;ulus 
to  the  inteftines  3  ipecacuanha,  to  the  do- 
mach  ;  cantharide:^  to  the  neck  of  the 
bladder,  &c.  which  opinion  if  clearly  in- 
veftigated,  fhev/s  the  real  difference  be- 
tween the  different  fets  of  nerves,  fo  that 
anaflomozation  cannot  be  of  the  fame 
fervice  by  nerves,  as  it  is  in  blood  vef- 
fels. 

The  concluding  and  laft  objection  of 
Dr.  Hendy  is,  **  that  blood  cannot  per- 
••  form  any  action  of  life  when  taken 
**  out  of  the  animal^  nor  is  it  organized.*' 
Dr.  Hendy  calls  a  mufcle  alive  as  long 
as  it  is  acted  by  any  ftimuli,  though  he 
hardly  can  mean  that  a  mufcle  can  per- 
form the  aftion  of  life,  but  this  objec- 
tion 
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txon  is  entirely  owing  to  his  confounding 
volition  with  life,  which  has  already  been 
diftinguiflied  (fe<3:,  3.).  It  is  true  that  in 
fyftems  organization  and  life  are  infepa- 
rable,  but  were  there  no  life  in  the  com- 
ponent parts  of  this  organization,  it  could 
not  refult  from  their  mere  compofition; 
See  note  (n)^ 
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SECT.     V. 
Of     Phlebotomy, 


IT  has  been  commonly  obferved,  that 
the  repetition  of  bleeding  produces  a 
plethora,  hence  a  late  author  would  infer, 
that  the  frequent  ufe  of  V.  S.  will  occafion 
all  the  difeafes,  which  are  the  efFedts  of  a 
real  plethora,  as  convuljions^  Ji.  vifus  dance, 
epilepfyy  &c.  Whereas  I  fliould  think, 
that  there  is  a  great  difference  between  a 
real  plethora,  and  the  fudden  repletion  of 
the  veffels  in  repeated  V.  S. 

It  is  true  that  after  bleeding,  the  procefs 
of  nutrition  is  very  quick,  fo  that  the  lofs 
of  blood  is  foon  reftored,  which  procefs 
is  properly  referred  to  the  vires  naturct 
medkatrkesy    but    is    it    confiftent    with 

reafon* 
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reafon,  that  fluids  fo  fuddenly  fecreted, 
as  is  in  the  cafe  of  frequent  V.  S.  fhould 
be  of  the  fame  quality  and  confidence, 
with  fluids  fecreted  in  a  natural  ftate  ? 
A  repletion  of  that  kind,  might  be  called 
a  fulnefs  of  the  veflels  with  unconcoded 
fluids,  which  will  produce  a  fet  of  dif- 
cafes,  quite  different  from  thofe  which 
are  the  confequence  of  a  plethora  with 
real  blood:  a  general  relaxation  will  be 
produced  from  the  rarefadlion  of  the  blood, 
and  the  preternatural  aftions  of  the  fibres, 
in  fecreting  it  continually,  fo  that  the 
patient  will  fink  under  debility. 

If  It  be  true,  that  the  fibres  are  conti- 
nually renewed  by  the  blood,  (fecfl.  i.) 
then  their  debility  muft  of  courfe  increafe, 
when  the  blood  is,  by  repeated  V.  S.  at- 
tenuated j  the  blood  in  a  rarefied  ft  ate, 
certainly  does  not  ftimulate  the  fibres  in  the 
fame  manner,  as  when  in  a  denfe  ftate, 
by  which  means  the  veflfels  are  not  ex- 
cited to  contraction,  and  confequently  the 

blood 
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blood  is  not  prefied  enough  to  acquire  its 
proper  confiftence. 

The  rarefadion  of  the  blood,  and  the 
vveaknefs  of  the  fibres,  after  repeated  (ee) 
V.  S.  is  evident  from  the  flate  of  fuch 
patients  who  ufe  frequent  V.  S.  their  ap- 
petite is  diminiihed  inftead  of  being  in- 
creafed,  and  their  powers  of  digeiftion  are 
weaken*d. 

Mr.  Hewson  has  plainly  fhewn,  by 
his  experiments,  (ff)  **  that  even  tempo- 
**  rary  exertion  of  ftrength  in  the  blood 
'*  vefTels,  might  alter  the  properties  of  the 
**  lymph :"  he  thought  it  very  difficult  to 
conceive  "  how  the  blood  vefTels  fliould 
G  "do 


(te)  The  thinnefs  of  the  coagulable  lymph,  after 
repeated  V.  S.  may  eaftly  be  found  out,  by  weighing 
the  coagulable  lymph,  after  the  different  operations, 
in  different  cups,  where  the  lafl  will  always  be  found 
the  lighteft. 

{ff)  In  his  Treatife  on  the  Blood,   page  129. 
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*^  do  fo,"  which  may  be  accounted  for 
thus ;  the  blood  poffefles  life,  and  rc-afts 
with  this  power,  to  the  preffure  of  the 
veflels  in  circulation,  by  which  it  con- 
trails and  dilates  itfelf  alternately,  in  its 
reaftion  as  well  as  the  veffels  in  their 
adion,  (fed.  2.)  and  acquires  by  this 
motion  its  requifite  property;  but  in  a 
debilitated  ftate  of  the  veffels,  the  readion 
of  the  blood  is  ftronger  than  the  preffure 
of  the  veffels,  and  confequently  the  blood 
begins,  by  iti^  power  of  life,  to  coagulate, 
and  the  lymph  is  thicker  than  it  is  in  a 
found  ftate  of  the  veffels,  where  it  is  rare- 
fied by  their  preffure. 

The  blood  and.  fluids,  which-  are  now 
ill-conditioned,  will  by  their  connedion 
with  the  folidsj  produce  an  encreafed 
weaknefs,  and  a  dimini&ed  elafticity  in 
them,  and  fo  on;  fo  that  the  folids  and  fluids^ 
in  a  difeafed  ftate,  prey  upon  and  deftroy 
each  other  alternately,  as  they  in  a  found 
ftate,   nourifti  and  repair  each  other. 

Again 
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Again  the  vefllls  poflfefs  a  certain  power, 
with  which  they  contract  themfelves  con- 
tinually to  a  certain  point;  by  a  deriva- 
tion of  blood,  the  veflels,  which  muft  be 
always  full,  are  obliged  to  contract  within 
their  natural  dimenfion;  the  force  then 
with  which  they  contract  each  of  their  fibres 
to  prefs  upon  the  blood,  is  now  diminiflieda 
great  ftrength  being  wafted  by  their  preter- 
natural contradion,  in  order  to  lefien  their 
diameters,  and  confequently  their  preffure 
on  the  blood  is  not  fo  great  as  ufual :  hence 
the  alteration  of  the  blood's  property,  from 
the  ftate  of  the  blood  veflels. 

If  the  obfervations  made  by  all  former 
phyiicians,  that  the  ftate  of  the  blood  is 
much  altered,  according  to  the  nature  of 
the  aliments  we  make  ufe  of,  be  proved 
by  fads;  fgg)  and  yet  other  experiments 

*     Ihew, 


(iS)  Which   m'gh:   eafi'y  be   pr^vedj    by   feeding'" 
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fhew,  (fed.  3.)  that  all  aliments  arc 
changed  into  one  and  the  fame  chyle,  wc 
then  certainly  muft  account  for  thofe  al- 
terations in  the  blood,  by  the  flate  of  the 
folids,  and  by  the  nature  of  the  aliments 
and  their  efFeds,  before  they  are  digefted; 
to  their  being  eafy  or  difficult  of  digeftion. 
Aliments  which  require  a  great  exertion  of 
the  digeftive  powers,  will  weaken  the 
ftomach,  and  confequently  the  folids  in 
general;  fo  that  the  fluids  will  be  lefs 
prefTed  upon  than  is  requifite,  and  by  that 
means,  be  reduced  into  a  vitiated  ftate: 
aliments  which  are  too  fufceptible  of 
change,  will  ferment  before  they  are  di- 
gefted, and  afford  Uttle  nourifhment  to 
the    fyftem;    they  will   alfo  weaken   the 

ftomach, 

fome  animals  upon  fuch  food,  as  is  fald  to  increafe 
the  globulous  part,  and  others  upon  food,  which  has 
been  fuppofed  to  increafe  the  quantity  of  the  ferum, 
others  again  upon  food,  which  is  faid  to  make  the  juices 
acrid,  &c.  and  then  bleed  thefe  animals,  and  analyze 
their  blood,  which  experiments  will  be  attended  with 
little  torture  to  the  animals- 
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ftomach,  by  the  different  eruilations  they 
occafion;    fo  that  according  to  the  ftate  of 
the  ftomach,  in  the  time  or  manner  of 
digeftion,   and  according  to  the  ah'ments 
and  their  effefts,  the  folids  will  either  be 
weaken'd  or  ftrengthen'd,  and  the  fluids 
thereby  affefted:    thus  then  will  the  fluids 
always  either  be  pure  or  nourifliing,  and 
have  their  due  confiftence,   or  acrid  and 
vitiated,  in  proportion  to  the  ftate  of  the 
folids. 

The  fizy  or  buffy  cruft  has  Been  always 
confidered  as    the   criterion   of  repeating 
V.  S,  in  inflammatory  cafes  ^    but  this  cri* 
terion    may   often    miflead    us^     becaufe, 
though  it  be  urideniable,  that  this  appear- 
ance is  the  chara(fterifl:ic  iign  of  inflam- 
mation (the  coagulable  lymph  being  rare- 
fied by.  the  heat  of  the  body,  and  its  in^ 
creafed  adtions,  fwims  at  the  top  by  its 
levity)  f'MJ  yet  whether  the  cruft  indi- 
cates 

(hh)  "  The  inflammatory  cruft  or  fize  is  not  a  new 
G  3  formed 
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s  repetition  of  V,S.  till  its  difappear- 
*,    I  doubt  very  much.     I  have  kQti 


cates 
anccj 

that 


formed  fubftance,  but  is  merely  the  coagulable  lymph, 
feparated  from  the  reft  of  the  blood.  7'his  reparation 
feems  to  be  occafioned  by  the  lymph's  being  attenuated, 
by  which  means  the  red  particles  foon  fettle  to  the 
bottom,  and  leave  the  furface  of  the  blood  tranfparenti 
and  this  tranfparent  part  being  a  mixture  of  the  coa- 
gulable lymph  and  the  ferum,  the  former  coagulates  on  its 
furface  where,  in  conta6t  with  the  Air,  and  the  difpo- 
fition  to  coagulate  being  likewife  diminiihed,  the  blood 
remains  a  Icng  time  fluid,  and  thereby  gi\4es  time  for  the 
pellicle  formed  on  its  furface  to  attradl  the  reft  of  the 
lymph,  and  to  coIIe£i:  it  at  the  top,  leaving  the  bottom 
of  the  cake  proportionable  fofter.  The  fize  therefore 
is  thicker,  and  denfer,  in  proportion  as  the  lymph  is 
thinned^  and  "is  lefs  di{|iofed  to  concrete.  But  it  is  not 
a  certain  %n  of  inflammation,  and  does  not  appear  to 
be  the  caufe  of  that  difeafe,  but  only  its  efFed :" 
Hewson's  Experimental  Enquiry,  kc,  page  124.  I 
agree  with  Mr,  Hewson,  in  the  fact  of  attenuation  of 
coagulable  lymph  ;  but  that  very  attenustion  is  a  fign 
and  efFeft  of  the  increafed  a6lion  of  the  veflels,  which 
is  the  chara£lcfif!;ic  fign  of  an  inflammation.  Mr. 
Hewson  fays  in  the  fore  -  mentioned  Treatife,  page  33, 
««  as  the  blood  is  coagulable  by  heat,  and  as  the  heat  of 

the 
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that  pradlice  periifted  in,   at  the  expence 
of  the  patient's  life. 

If  we  confult  reafon,  we  ihall  find,  that 
the  iizy  cruft  is  not  the  difeafe  itfelf,  but 
its  fymptom,  pointing  out  the  increaied 
aftion  and  heat  of  the  body,  which  rare- 
fies the  blood;  yet  at  the  fanie  time,  there 
are  many  particles  of  blood  fall  m  the 
fyftem,  which  are  not  rarefied,  (otherwife 
G  4  death 


the  animal  is  increafed  in  fever,  it  h.  s  been  ^uppo^ed, 
that  the  blood  might  be  coagulated  by  the  ariimai  neat, 
even  whilft  it  is  circulating  in  the  veiTels;  but  there  is 
little  foundation  for  fuch  an  opinion,  iince  the  animal 
heat  is  naturally  only  98*  or  100%  and  in  thcyfiiotl: 
ardent  fever,  is  not  raifed  above  i7Q*"  Certain  it  is, 
that  the  weaker  the  blood,  the  later  it  coaguiatqs 
when  out  of  the  veiTels  (fee  k&.  4.} ;  but  whea  in  the 
veflcls,  it  may  begin  to  coagulate  with  a  lefs  degree  of 
heat,  upon  quite  other  principles,  I  mean,  when  the 
vefiels  prefs  upon  it  preternaturally,  as  is  the  cs/b  ia 
inflammation,  it  begins  then  to  refitl  by  its  power  of  life, 
and  coagulates  infenfibly,  though  fuch  procefs  is  coati- 
nually  hinder'd,  as  long  as  it  is  in  tiie  veiTels,  by  their 
continual  prefTure. 
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death  would  enfue)  and  which,  In  many 
cafes,  poffefs  ftrength  enough  to  refift  and 
overcome  the  difeafe,  in  different  ways, 
either  by  converting  the  very  vitiated  fluids 
Into  nutritious,  or  by  expelHng  them 
through  the  different  emundtories;  but  by 
repeated  V.  S.  there  is  every  time  a  great 
quantity  of  found  blood  drawn  out  of  the 
body,  by  which  means  we  deprive  nature 
of  all  its  natural  flrength,  with  which  it 
ftruggles  with  the  difeafe;  the  lizy  crufl 
therefore  fhould  only  ferve  to  fliev^  us 
the  flate  of  the  inflammation,  fo  that  we 
may  ufe  antiphlogifties,  not  that  we 
fhould  repeat  bleeding,  and  exhauft  na- 
ture of  all  its  ftrength  and  life.  When 
bleeding  is  repeated  on  the  fame  criterion 
in  women  vi^ith  child,  we  run  the  rifque 
of  loofing  two  lives,  that  of  the  mother 
and  the  foetus  fiij ;  hence  1  fhould  con- 
clude, that  whenever  bleeding  is  not  ne- 
/  cefTary, 


JSTj^b^V*^  0«wV»f/.o>.    Hippoc,  fed.  5.  Aph,  xxxi. 


(    89    ) 

ceffary,  as  an  immediate  prefervative  of 
life,  we  fliould  ufe  it  very  fparingly,  and 
even  then,  when  the  cafe  does  not  require 
an  immediate  large  evacuation,  we  fhould 
rather  bleed  a  little,  and  repeat  it,  than 
draw  off  a  great  quantity  of  blood  at 
once  (kk)  ;  and  that  we  fhould  al- 
ways obferve  the  ftate  of  the  blood,  the 
time  of  its  coagulating,  the  denfity  and  , 
weight  of  the  lymph ;  and  laftly,  whether 
it  abounds  with  red  globules ;  becaufe 
in  the  following  fedtion,  I  Ihall  conjedture, 
that  many  difeafes  take  their  origin  from 
the  abundance  of  that  part  of  the  blood, 
as  others  from  its  want, 

SECT. 


(kl)  Fere  ctlam  ifta  medicina,  ubi  ncceflaria  eft, 
in  biduum  dividenda  eft.  Satius  eft  enim,  primum 
levare  ai^gruin,  deinde  pepurgare,  quam  fimul  omni  vi 
effufa  fortafle  praccipifcarc.  Celf.  de  Med,  lib.  2. 
chap.  10.  Sec  alfo  Hip.  Aph.  fedl,  i.  xxiii.  and 
Celf.  Aph.  Sc<a,  10,  23,  to  29, 
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SECT.    VI 


Of    the    Red    Globule s» 


npHAT  the  red  globules  of  the  blood 
abound  with  more  oily  fubftances, 
than  the  ferum  and  lymph,  is  evident, 
from  their  being  more  inflamable  than  the 
lymph  and  ferum,  and  from  their  yielding 
large  proportions  of  empyreumatic  oil,  when 
analyzed  J  but  this  will  not  prove,  that  oily 
particles  are  the  only  fubftances  out  of  which 
the  red  globules  confift,  nay  it  feems  more 
probable,  that  they  are  a  mixture  of  oily 
and  earthy  particles,  by  which  means  their 
fpecific  gravity  is  more  than  that  of  the 
ferum  and  lymph ;  the  earthy  may  ferve  as 
a  nucleus  to  the  oily  particles,  round  which 
they  adhere,   and  which  gives  them  their 

globulous 
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globulous  form:  the  earth  of  the  bones, 
which  abound  alfo  with  oil,  may  probably 
take  its  origin  from  the  red  globules,  as 
the  fibrous  part  of  the  animal,  may  take 
its  origin  from  the  lymph  and  fcrum 
(fedt.  lO 

It  is  well  known,  that  the  beginning  of 
offification  is  produced,  by  fome  parts  of 
the  blood  rufhing  continually  between  the 
fibres  of  the  foetus,  called  cartilages  and 
membranes,  and  depofiting  their  boney  mat- 
ter there  in  different  lamina,  v/hich  is  evi- 
dent from  the  inflammation  in  thofe  parts 
where  offification  appears  (llj ;  it  is  there- 
fore 


(II)  Anatomifts  do  not  cxprefs  themfelves  precifely, 
when  they  fay,  "  that  blood  veflels  run  into  the  bones," 
fince  ftriiStly  fpcaking,  the  bones  run  between  the 
blood  YelTels;  the  fibres  in  generj^l  being  prior  in 
formation  to  the  bones,  and  the  latter  are  formed 
between  the  former;  namely,  by  the  calcarious  earth 
which  is  in  the  blood,  and  which  earth  is  continually 
propelled  by  the  motion  of  all  the  fibres  together,  fo  as  to 

confine 
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fore  very  probable,  that  the  red  globules 
are  the  very  particles  which  flioot  between 
the  fibres,  and  form  bones ;  that  they 
are  a  mixture  of  mucilage  or  oil,  and 
calcarious  earth,  fome  have  more  muci- 
laginous fubftance  than  calcarious  earth, 
and  others  more  earthy  than  oily  parts ;  the 
former  conftitute  the  foft,  and  the  latter 
the  hard  bones^  where  the  latter  (hoot, 

they 


confine  it  between  them,  and  form  bones;    and  it  is 
very  probable,  that  the  different  convolutions  of  the 
fibres,  which  run  between  the  bones,  give  the  bones 
their  laminated  and  reticular,  or  net-like  form.     In  the 
fame  manner,   we  may  perhaps  be  miftaken,  when  we 
fay,  *'  that  the  notches  of  fome  bones  arife  from  the 
motion  and  frid^ion  of  the  mufcles  upon  them  5"  where- 
as it  may  be  rather  faid,  that  the  mufcles  being  prior 
in  appearance  to  bones,   therefore  the  bony  particles 
are  lodged  in  their  very  firfl  formation,  by  the  direiElion 
and  fituation  of  the  mufcles,  in  fuch  a  manner  as  to 
afTume  the  appearance  of  notches;  becaufe,   had  the 
bone,  in  its  original  formation  been  without  the  notch, 
the  rubbing  of  the  mufcle  upon  it,  would  have  rather 
ferved  to  deflroy  itfclf,  than  to  alter  the  figure  of  the 
bone. 
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they  diftend  by  their  hardnefs  the  fibres, 
between  which  they  run,  and  give  them 
the  appearance  of  membranes;  whereas 
thofe  fibres  between  which  the  former 
Ihoot,  remain  in  their  cartilaginous  ftate.  - 

Dr.  Nesbit's  dodrine  of  the  two  kinds 
of  ofiification,  between  cartilages  and 
membranes  is  generally  accepted,  without 
affigning  a  reafon,  why  thofe,  which 
fhoot  between  membranes,  fhould  be 
hard,  and  others,  which  fhoot  between 
cartilages,  foft  bones ;  whereas,  if  wc 
pervert  the  pofition,  as  I  do,  and  make 
Dr.  Nesbit's  caufe  the  effed,  wc 
may  rationally  account  for  the  diflFerence 
of  membranes  and  cartilages,  fince  it 
feems,  that  originally  thefe  membranes 
were  cartilages.  Certain  it  is,  that  many 
membranes  are  in  the  foetus  originally, 
as  the  dura  and  pia  mater^  the  membranes 
of  the  eyes,  the  pleura^  mediajlinum^  peri-- 
cardiumy  the  external  coats  of  the  glands, 
and  all  mucous  membranes,  &c*  but  that 

mav 
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may  not  be  the  cafe  of  thofe  membranes, 
between  which  the  bones  fhoot,  as  the 
contrary  fuppolition  is  very  rational. 

I  further  fuppofe,  that  oflification  goes 
on  continually,  even  after  growth,  though 
infenfible,  and  that  always  fome  new  honey 
particles  are  formed  by  calcarious  earth 
of  the  blood  ^  whilft  others  are  wafted 
and  thrown  off,  infenlibly,  in  the  fame 
manner,  as  many  phyfiologifts  juftly  main- 
tain, that  the ,  fibrous  parts  of  the  animal 
undergoes  a  continual  granulation. 

Even  in  the  oniverfe,  I  believe,  that 
the  minerals,  fimilar  to  bones  in  ani- 
mals, undergo  the  fame  continual  change, 
though  infenfible  (fed.  i.),  as  well  as 
the  foft  parts,  earth,  water  and  air  ■■ 
(mm). 

And 


{mm)    Mr,    Godfrey    converted    a    confiderabic 
quantity  of  diftilled  water  into  a  perfectly  dry  earth,  and 

Mr. 
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And  thus  I  would  explain  the  generation 
of  gravel  and  calculi,  as  a  fault  in  offifica- 
tion,  fo  that  the  calcarious  earth,  inftead 
of  being  impelled  into  the  bones,  is  car- 
ried along  with  the  chyle  or  blood,  into 
fome  other  cavities  or  glands^  and  lodged 
there,  as  in  the  kidneys,  bladder,  du<!lus, 
cholidochus,  inteftines,&c.  If  the  aliments 
taken  abound  with  calcarious  fubftaHces, 
there  will  be  more  calcarious  earth  fecreted 
and  mixed  with  the  blood,  than  the  bones 
are  able  to  abforb ;  that  earth,  when  it 
finds  no  nucleus,  is  fometimes  expelled 
along  with  the  urine,  in  the  form  of 
gravel,  and  in  the  fame  manner  it  may 
be  expelled  from  the  other  glands  a- 
long  with  their  fecretions  5  whereas, 
when  it  finds  a  nucleus,  it  forms  into 
a  (lone.     Many  circumftances  make  this 

hypo- 


Mr,  WouLFE  is,  by  his  ov/o  experiiuents,  perfe^Iy 
fatisfied  of  the  facl.  Dr.  Priestley  is  able  to  convert 
a  large  quantity  of  earth  into  air  3  fee  his  Ph^ksfophicsl 
Empiricifmj  page  57, 
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hypothefis  probable ;  the  animal  fmell, 
which  calculi  exhibit  in  their  calcination, 
like  that  of  bones;  that  perfons  who  are 
troubled  with  calculi,  are  found  commonly 
to  have  offifications  of  arteries;  that  in 
gouty  people,  a  concretion  of  earth  is 
found  between  the  bones,  commonly  caird 
chalk;  the  foftening  of  bones,  which  is 
commonly  concomitant  with  calculous 
complaints,  and  different  offifications;  the 
nature  of  cailoufes  in  fradures,  and  granu- 
lation in  ulcers  (nnji  that  in  old  age,  diffe- 
rent 


(nn)  The  callufies  of  bones  in  fradures,  and  the 
nature  of  anchylofes,  fccm  to  be  a  proof  of  the  conftant 
granulation  even  in  bones.  I  cannot  imagine,  that 
that  kind  of  olfification  is  defignedly  produced  in 
fra£lures,  &c,  at  a  new  building,  were  there  not  a 
continual  procefs  of  ofHtication,  by  the  flated  laws  of 
the  fyftem;  Mr.  Hunter's  obfcrvation  on  the  diiFc- 
rent  date  of  bones  in  animals,  after  they  have  been  fed 
upon  madder,  is  a  flrong  evidence  of  this  afTertion ;  fee  his 
Treatifc  on  the  Teeth.  Nor  docs  it  feem  probable, 
that  the  extravafation  of  the  coagulable  lymph  in 
wounds,  is  occafionally  produced  as  a  wife  manage- 
ment 
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ferent  offifications  take  place;  (becaufe  the 
boney  matter,  which  otherwife  would  have 
been  expelled  into  the  bones,  adheres  on 
the  fides  of  the  veffels,  when  by  age  the 
power  of  motion  is  diminifhed).  All 
thefe  circumftances  make  it  very  probable, 
that  calculi  are  generated  by  a  fault  in  the 
offification,   occafioned  either  by  the  abun- 

H  dance 


ment  of  the  fyftem  ;  but  I  rather  believe,  that  it  is  a 
necelTary  confequence  of  the  continual  circulation  and 
motion  of  that  part  of  the  blood  itfelf.  The  coagulabis 
lymph,  which  circulates  always  as  a  fluid  along  with 
the  other  parts  of  the  blood,  confequently,  w^hsn  there 
is  an  opening  between  the  fibres,  and  it  is  expofed  to  the 
air,  coagulates  and  fticks  by  its  tenacity  to  their  fides, 
and  combines  them  together.  It  fecms  repugnant  to 
me  to  give  the  fyfteoi  kxiit^  or  to  have  ths  foul  con- 
tinually watching,  fo  as  always  to  produce  fomething 
new,  whenever  an  accident  happens ;  which  is,  only 
in  other  words,  reviving  the  old  do6lrine  of  Stahl, 
who  attributed  all  thefe  merits  to  the  foul,  which, 
as  he  thought,  is  continually  watching  to  fuftain  and 
repair  the  body.  Whereas  we  may  account  for  all 
thefe  phaenomena,  by  the  ftated  mechanical  and  chy- 
mical  lav/s  of  the  fy(iem,  affifted  by  life,  _ 
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dance  of  the  calcarious  earth,  or  by  the 
weaknefs  of  the  fibres,  to  impel  it  into 
the  bones.  It  feems,  that  the  excruciating 
pains  in  the  gout  are  occafioned  by  the 
little  particles  of  earth,  which  lodge  be- 
tween the  mufcular  fibres,  and  ftimalate 
them,  and  which  particles,  in  a  found 
ilate,  would  have  been  impelled  into  the 
bone:  gravelly  calculi  and  gouty  com- 
plaints are  therefore  concomitant  difeafes, 
fince  they  arife  from  one  caufe,  namely, 
a  fault  in  the  conftant  granulation  of 
bones  J  hence  every  thing  which  weakens 
or  relaxes  the  folids,  as  intenfe  thought, 
a  fedentary  life,  the  exertion  of  paflions, 
intoxication,  &c,  are  the  forerunners  of 
all   the   above-mentioned   diforders    fooj^ 

The 


(oo)  Sometimes  by  a  too  great  fulnefs  the  vefTels 
will  be  weakened,  and  the  fame  diforders  will  cnfue, 
iince  haemorrhides,  the  gravel,  ^'c.  are  often  con- 
comitant complaints;  and  in  which  cafes,  they  com- 
monly aggravate  one  another,  by  the  connedtion  the 
ledum  has  with  the  bladder,   fo  that  fometimes  real 

ftrangury 
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The  gout  will  be  hereditary,  becaufe  the 
fibres  are  weak  as  It  were,   in  their  firft 
make,  I  mean  in  the  femen  of  the  father. 

When  once  a  fecretion  has  taken  place 
in  feme  particular  part  or  cavity  of  the 
body,  all  homogenous  parts  will  flow  to 
that  place,  according  to  what  we  obierve 
in  nature  in  general,  and  which  is  very 
evident  in  the  animal  body,  from  iffues, 
&c,  hence,  if  fome  boney  particles  have 
found  their  way  into  fome  cavity,  an  in- 
flux of  the  fame  will  continually  take 
place,    and  the  calculi  will  be  increafed. 

That  calculi  do  not  aflume  the  internal 
figure  of  bones,  can  be  no  objediion  to 
their  being  of  the  fame  nature;  becaufe 
they  do  not  fhoot  between  fibres  as  bones 

do. 


(Irangury  is  occalioned  by  the  internal  hsmorfhides, 
when  the  patient  attributes  it  to  its  gravelly  complaint : 
an  eminent  phyfician  affared  me  of  :he  facl,  after  I  told 
him  my  thoughts  upon  the  fubjsdl  a  priori. 
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do,  which  fibres  confine  them  to  certain 
diredions  as  before-mentioned  (note  ///; 
hut  calcu]i  being  left,  as  it  were,  to  them- 
felves^  they  adhere  together,  according  to 
the  laws  of  attradion  or  impulfe,  in  almoft 
a  round  figure,  unlefs  they  have  fome  he- 
terogenous body  to  their  bafis,  as  hair, 
&c.  when  they  take  on  the  form  of  their 
bones  by  adhering  round  it. 

If  thefe  conjectures  could  be  proved  by 
fafts,  then  certainly  it  would  be  of  the 
greateft  confequence,  to  pay  particular 
attention  to  the  nature  and  quantity  of  the 
red  globules  in  V.  S.  in  order  to  prevent 
thofc  difeafes,  which  may  arife  from  either 
their  want  (ppj  or  abundance. 


(PP)  I^r.  Hunter  juftly  fuppofes  that  th«   rickets 
are  owing  to  a  want  of  the  animal  earth. 


N       ^  I         S. 
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